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ABSTRACT

The Diffusive Transport Module of the new DEL¥IC fall-
out prediction system has undergone additional development
since publication of its description in DASA 2669. This
supplement to DASA 2689 describes these developments and
presents ammendments &nd corrections to the ccde ard its
docurentation., Complete FORTRAN statement listings of sub-

routines that have been substantially changed are included.
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1. INTRCDUCTION

Since pubiication ¢f DASA 2669%, development and appli-
cation of the DELFIC Diffusive Transport Module (DTM) has continued.
A few revisions to the aodel have been made, several of them of
major importance. 1In addition, some hidden "bugs" have been uncovered
and corrected. In this supplement to DASA 2669 we describe the
important model revisions, and amend the documentation. We alco
correct evrrors in the documentation, and provide FORTRAN statement

listings of subroutines that have been changed substantially.

*# H. G. Norment ana E. J. Tichovolsky, "A New Fallout Transport Code
for the DELFIC System: The Diffusive Transport Module," ARCON
Corporation Report R71i-1W, DASA 2669 (1 March 1971), AD 727 613.
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2. MODEL REVISIONS

2.1 Initial Parcel Description
Fallout parcels are taken to be distributed in the hori-
zontal about their centers of mass by a Gaussian density function.

The initial Gaussian standard deviation was set equal to the parcel

radius that was rcccived via tape IPARIN from the Cloud Rise-Transport

Interface Module. This has been changed so that the initial standard
deviation is one-half the input parcel radius. (Compare subroutine

SPRVS card 81 of DASA 26€9 withk SPRVS card 94 of this supplement.)

2.2 Simple Advection-Plus-Settling

In some cases, it is desirable to frransport fallout in a
simple advection-plus-se:tling mode; that is, without accounting for
diffusion in the vertical. 1In this mode, integration of Eq. (16) is
bypassed, and the parcel trajectory is computed via Eq. (32). As
actually employed in the original DTM, Eq. (32) was modified to the
ftorm

z
g

> ++
L T S (x,y,z t)bdz ,

zZ,
1

where the average settling speed, <f», was taken co be

£(z;) + f(zg)
2

<f> =

and <w> was an average vertical air velocity. For cases where zi—zg
is large, there can be sigrificant differences in the particle

settling speeds in the upper layers compared with those in the lower

layers. When, in addition, there is large wind shear in the vertical,
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it becomes necessary to use settling speeds that are computed indi-
vidually for ez it +ind layer instead of an average settling speed.
The code has been changed so that this is done.

Major changes have been required in several programs. The
most extensive changes are in subroutines SPRVS and TRANP. A new
array, CAVS(KBHF), is created to store a table of particle settling
speeds; it contains an entry for each wind layer.

Before a parcel is transported vic this mecde, a test 1is
made to determine if the parcel can impact in the time allowed for
transport. This test is simplified by using the knowledge that all
parcels comprised of particles of 2 particular size class are processed
sequentially in one group. Thus, as each new particle size class is
encountered, the slticude above which these particles canmnet impact is
computed. Then, any parcel in the group whose hase is above this alti-
tude is bypasscd. To perform the aititude limit caiculaiion, an
aversge vertical wind velocity is meedsd for each wind layer. Te
accommodate this, the array WAVG(LTIMF) was changed to the array

WAVG (KRHF, L1 IMF) .
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3. DOCUMENTATION REVISIONS ¢

Revisions and corrections 3re intermixed and listed in

order of their encounter in DASA 2669,

Page 27, Eq. (23):

Ly (23)

Page 27, line 16:

A L AT
R

thn

)

RN

-
¥

In our application, o, is taken to be one-half of the

radius of a cloud wafer as recorded

44, line 3:

where the s'umation is over the N data with the largest fi’
and the weighting factors,

44 lines 6 and 7:

The parameters @, B, and N are specified by the user and
the x; and y; are relative to the n-th lattice cell center.
The calculations of the fi are performed so that whenaver a

factor in Eq. (39) is found to

44, lines 9 and 10:
than the total number of observations, M, only the N obser-
vations with the largest fi relative to the n-th lattice cell

center are considered in the calculations.

45, lines 8-12:
list, two tables of settling rates for this particle are
computed. One table contains an entry for each altitude

increment used in the numerical integration of Eq. (16).
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Page

Page

The other table contains an entry for each of the larger

altitude increments that are used to resolve the wind and
turbulence fields, These same tables are used through
transporrt for this parce’ and the remainder of the parcels
in the first group. When the first parcel of the second

group is selected, new tables are computed, and so on.

49, Eq. (45):

a2+l n
Gj ) Gj I S P(K + K )Cn (K + 2K, + K )Gn
-_— . = W ACIN - . T . . .
At 2 (AN '_ A S B kg j*+l i 3-173
n 1 n _ n
v K Kj-l)Gj-l] * [(fjﬂ " V52851 "j)Gj] “3)

53, following Eq. {65):
where in the code KJ+1 is taken to be equal to KJ.
66, paragraphs 1 and 2:

Beginning at its input location and time, the parcel
base or top is transported via local winds in the cell of its
residence. At the same time it settles at a speed that is
computed for the altitude at the center of the wind cell ~f
its residence. When it passes through a wind cell boundary
or a time boundary, the wind and settling speed are changed
to those of the new cell or update. This continues until
ground impaction occurs or until an extreme wind fieid or
time bcundary is encountered. The calculation requires one
step for each cell through which the base or top passes.

When an extreme bovndary is encountered by a top or base,
the location and time of the encounter is recorded. These
values are used in the definition of the deposit increment 7s
described on page 70. The altitude of a deposit increment is

always recorded as the arithmetic average of the impact
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Page

Page

Page

Page
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Page

altitudes of its top and base. Thus, the recorded alti-

tude of a deposit increment that has reached an extreme

boundary can be well above the deposition plane.

71, Figure 9:
The quantity labeled o(} )_ that lies to the left of the

deposit increment ellipse should be replaced by 0(_1)d.

88, lines 10 and 11:
DFZ. An area-weighted average vertical wind, WAVG(KXBH, LTIM),
is derived from array WFZ for each altitude layer and update.

Likewise, 2 volume-weighted

88, equation for DKAV:

KBHX-1
DKAV = f; DFZ (XBH,NDATA ,LTIM) *(ZBH(KBH+1) - ZBH(KBH))
Z. ZBH(KBHX) -~ ZBH(1)
KBH=1

88, lines 27 and 28:

out on ISOUT. In a parallel operation the quantities
WAVG (KBH,LTIM), which are area-weighied vertical wind
velocities for each wind layer and update, are computed

and printed out on

96, line 25:

in the horizontal RWFR(J)/2.0;
%/, line 12:
ZPAR(J), PSAM(J), RWFR(J)/2.0, DWFR(J), ZLWF(J), and

VWFR(J) are

98, line 2:

for further details.) Also computed are the settling speeds,

et et . s Tt TR - . S - e
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CAVS(KBH), for each altitude, and the altitude, ZLIM, above
which deposition is impossible, via gravity settling in the
spevified wind field, fér particles in che particular size

class being considered.

Page 100, lasct line:
CAV - CAV - WAVGK

Page 101, first line:

WAVGK and DAVG(1) are the average vertical cambonents af wind

Page 101, line 15:
ground by advection at fall rates CAVS(KBHF) via a call to
subroutine ADVEC.

Page 101, line 23: '
limit: ij.e., whenever ZLOW > ZLIM. The commert

Page 110, lines 16-19: ’ i
also obtained via the COMMON area QPARM. The perticle
settling speeds, CAVS(KBHF), and area-weighted vertical
air velocities, WAVG(KBHL,LTIMF), for each.wind layer, are

chtained

Page 116, line 27:
parcel base is advected, while settling at speeds CAVS(KBH) -

WAVG(KBH,LTIM), from position (XP,YP,ZP =

Page 110, line 29:

TOL, The standard deviations of the

S T
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.




Psge 110, line 33:

AN DAV B

parcel top is advected, while settling at speeds CAVS(XRBH) -
WAVG(KBH, LTI}, from posirion (XP,YT,

111, iine 2:

at time TOU, The standard

111, second paragraph:

Afrer beth base and top of a parcel have been transported,
the arithmetic average of the two impact times and impact
aititudes are recorded for the deposit incremernt (as showa
on the next page). In the event that the base or top encrunters
an extreme wind field or time boundary dering transport, sub-
soutine TRAN® returns the cocrdinates of the encouuter point.
Therefore, the altitud: recorded for a depcsit increment can

be well above the depesition plane.

111, third paragraph, lines 4 and 5:
Is considered superfluous whenever ZP differs from ZLEP br

less then ©¢.1. Instead, XOL, YOL, ZOL, TCL, SICGXI., SIGYL,

122, line 28:
When vertical diffusive transport is employed, the

computation of horizontal parcel advection is based on the

123, insert between the second and third paragraphs:

For t _=mswort via simple advection nlus settiing,
TRANP is cal’ . by subroutine ADVEC with XRIP=0 (otherwise
KRIP=1). The parcel top or bottom is transported stepwise
through the verstical layers betwzen ZP and ZDEP via the

layeruise mode (see helow). In each layer, with index KBH,

el J

the vertical velocity is

LR
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WBAR = WFZ(KBH, NDATO, .IIM) ~ CAVS(KBH)

e and KAY = - .1, TSEG is computed as showa by the: equation

in the preceding paragraph.

Fage 123, third parazcaph, line 3:

§ is traversed at a time, This mode is mandatory for transport

(- via simple advection plus settling, or when a parcel trdjectory

Page 125, line 6:
The rapid computation mode is employed for vertical

diffusive transport when

Page 145, insert at the end of the Imput Data Card 4 discussion:

To preempt vertical ciffusive transport, set KX=1 and

set ZMAX arbitrarily large. This causes all parcels to be
transported via the simple-advectior-plus-settling mode

(Eq. (32)). Of course, hoTizontal diffusive grewth of parcels

is accounted for in any case.

Page 146, line l4:
CSKIP - 0.1

Page 152, iine 8:
RITIME. If the vertical diffusive mods of transpor: is used,
the KBHX'th bhasa shnuld be above or at rhe top of the trans-

port space as this top is specitied by ZMAI,

Page 156, Table 4, Recerd Number 12, line $ under Coutent:

size class central diameter (um), mass of faliout (kg)

Page 154, to the ené of paragraph 1 add:

i However, the turbulent energy dissipation rates cap be iaput

only for the horizontal directions; fcr the veitcical direction
Fickiar diffusivities always are input, regardless of which

type or dac2 are input for the hovizoatal,
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4., CODE REVISIONS

4.1 Single Caré Changes

Acdition cf the arvays CAV3(K3HF) and WAVG(KBHF LTIMF)
requires revisions in DIMENSION statements and subroutine argument
lists. However, complete FORTRAN statement 19stings are glven in

this supplement for all subroutines that require these revisions.

Subroutine TOUN, card 27:
CALL NEST (NET, NETS¥#, X0, YC, MvATO, XL, XR, YL, YW, iCF,
JCF, NCF)

Subroutire NUMPEL:

Place card 33 in its proper position.
Svbroutine NEST, insert between cards 20 and 21:

DIMENSION NET(ICF, JCF), NETSU(NCF)

4.2 FORTRAX Staterment Listings

Complete FORTRAN statement listings are given for the

follswinz subroutines. These subroutines are operational on the

UNIVAC 1108,

Subroutine Page
C31M 2
ADMIN 18
ADVEC 21
AMBN 23
SPRVS 26
TRANP 32

11
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The machine used to prepare these listings prints a
# symto! to represent a 4-8 punch; this symbol should be un
apostrophe ('), In FORMAT and DATA statements, the apostrophe is

used to define Hellerith character fields.
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C31M IS THE MAIN PRCGRA® WHICH DIRECTS THE DIFFUSIVE TRANSPORY
MONULE OPERATIONS, THE CBJECT-TIME OIWMENSIONS ARE SET IN C31M,
THESE OYMZINSIONS AND THEIR RESPECTIVE APRAYS ARE

- AA,BB,CC,DE,\ON,EyF,Q,H,DIFF,ZHT

= TIMUP,DAVG, WAVG

- ZBH,Z2CH

NODATF ~ K708)

KBHF, NDATF, LTINF - DFZyDXSUM,DYSUM,USUM, YSUM ,HFZ,RSUN

JCF =
~ NEYSU

- MARY

- ALT,ATEMP,RED

DATA LITERALS MUSY BFE INSERTED IN THE OIMENSION SYATEMENTS A
THE RIGHY HAND SIDES OF THE ARITHMETIC STATEMENTS IN WHICH THE
ABOVE VARYARLE NAMES APPEAR,

SOV ICOS LS EREVSSSS LSS FSES S GLOSSARY CUBFSEC S R E S NS ICEY S SR B ERRS .'(‘,31'-’
AA(K) = EQUALS S2* ({CTFFIK+1Y+DIFFIKIV+SI*FIK+ 1)
ALTITUDES FCR ATMOS,

442
LYIMF
KBHF

ICF,
NCF

MARF
NATF

ALY
ATEMP
88 (K)
CAv

CAvVS
CC(K)
CROSS
f.SKIP
pavs

oEP

[ ]

DIFF(K:
DFKXS1-

0F ¢
OTNCR
DOFEN
SOWN
DY
DHAF
OXSUM
TYSUM
14
DZrIN
E{)
EDNDY

EFFLUX

Fey
FRAY

FMAB
vMBEL
oF
X

[ I I B I |

TPARIN-
oLy -

ISIN

DENSITY AND VISCOSITY TASLE
DYNAMIC VISCOSITY OF AIR DATA VECTOR FOR ATMOS, TABLFE
EQUALS S2*{CIFF(K#+2342.*DIFFIKI4DIFF(K-1))¢S1%F(K)
AVG. FALLRATE USED IN COMPUTING POEST.
FROM PARCEL TOF TO ZMIN.

PARTICLE FALL RATE FOR EACH ATMOS. STRATUM

EQUALS ST®(CIFFCKI+DIFF{H~-11)

CROSSHIND CRCSSING TRAJECTORIES CCRRECYION YO TURB,
TOVAL FRACTICNAL PARCEL DEPOSITION THRESHOLD

TURB. PER UPDATE DATA VECTOR
THETA®(BBIK}-COKIPE(XK-1))

MASS INCREMENT

IT APPLIES MID WAY

AVG. ATHMOS.
DENCH(K) - EQUALS 1.
DEPOSITED FRICTIONAL
= VERY, DIFFUSIVITY AT K-TH SMALL ALTITUDE INUREMENY
VERTICAL DFFUSIVITY AT ALTITUDE INCREMENT (£x-1
TURBULENCE Z COMPONENT 3-DIM,
RATE CF CHANGE OF FRACTIONAL MASS DEPOS,.
MASS GEPOSITION RATE THRESHOLD

DOKNWIND CRISSING TRAJECTORIES CORRECTION TO TURS,
ITERATION TIME STEP FOR VERT,
YTHICKNESS REFORE ADVECTION
(HEIGHTED SuMy 3-DIM.
(HEIGHTED SUM) 3-DIM,

DATA ARRAY
RATE THRESH,

PARCEL VERT,
TURIULEMCE X COMPONENT
TURBULENCE Y CCMPONENT
SMALL ALVITULDE INCREMENT FOR VERT, DIFF,
MININUM VALLE OF D2

EQUALS THETA®AANIKY ZDENOHIK)

RATIO OF LAGRANGIAN TURRULENCE TIME SCALZ TO EULEKRIAN
TURBULENCE LENGTH SCALE

UPPFER EFFLUX FRACTIONAL MASS

IN SUB. DIFFF, WORKING SPACE IMPLICIT XETHOL GAYA VECTYOR,
WORKING SPACE FOR VERTICAL VELOCITVIES

USED IN CROSSING TRAJECTORIES
CORKTCYIONS AND IN TRUNCATION ERROR ESTIMATION .
CUMULATIVE FRACTIONAL MASS AIRBORNE

MIN. PARCEL FRACTIONAL MASS ALOFT TO BE TRANSPORTED

MAX, FORMAL DIM., CORRESPONDING TO ICX

OBJECT-YIME FIRST MAX. DIN. OF ARRAY NET, NUMBFR Of NET
MESHES IN EAST-WESY RON,

LOGICAL UNIT NUMRER 0F CR~-TRANS,
LOGICAL UNIT NUMBER QF ©IFF,
LOGICAL UNMTIT NUMRER OF SYSTEM INPUT TAFE

DATA ARRAY
DATA ARRAY
DIFF. EQ.

IN SuB. ANMBNT,

MID-ATMOS,. FALLRATE.

QUTPUT TAPE
QUTPUT TAPE

PO NN LN
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NS W= o
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23
22
23
24
2%
26
27
28
29
30
31
32
32
34
35
3t
37
38
39
&0
41
L2
42
Lt
45
46
&7
L8
49
50
51
52
52
5%
5%
56
€7
58
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&>

ISourY
JCF
JCX

K8H

£BHF
¥BHX
LKF
KXM
KKMAL
KL£X
KKXS1
KeIp

KTOPO
KX

LXMIN
LSTEP

LYIM
LY TIHX
LTIMF
MARF
MARX
MARY

MuC

e v,—a‘{y‘x\;}’iﬂ.":\s&m;}?"@;';5‘,*—’?“4&1;’-55" P EO S e e A R G e oY

COGICAL UNIT NUMBER OF SYSTEM QUTPRLT TAPE

MAX, FORMAL DIN, CORRESPONDING TO JCX

OBJECT-TIME SECOMD MAX. DIM. OF ARRAY NET, NURBER OF NET
MESHES IN SCUTH-NORTH ROMW,

ATHMOS. VERT, SPACE INDEX FOR ARRAYS 1JSUM,VSUM,WFZ,0XSUM,
OYsumM, DFZ, RSUM, ZBH, 2CH

MAX, FORMAL DIM. CORRESPONDING TO «KBHX

OBJECT-VINE MAX. VALUE OF KAH

MAX, FORMAL DIM., CORRESPONBING TO KKX

ALRAYS EQUALS 2. CORRESPONDBS TG K=0 ALTITUDE INCREMENT
EQUALS KKM+1

EQUALS KX#K«M

EQUALS KXX=-1

-~ CONYROL VARIAGLE

0 FOR ADVECTIVE TRANSPORT

1 TOR DIFFUSIVE TRANSPORT
NET MESH ANC SUR-MESH TOPOGRAPHY TABLE DAYA VECTNOR
MAX. NUMBER OF DZ ALTITUDE INCREMENTS
MIN, NUMBER OF DZ ALTITUDE INCREMENTS
NUMBER OF IMPLICIT METHOD ITERATIONS. FLELT=LSTES*QT,
DYSUM, DFZ, RSUM, TIMUP, DAVG,; WAVG
ATMOS. UPDATE TIME INDEX FOR ARRAYS ''3UM,VSUM,NFZ,DXSUM,
0B JECT-TTIME MAX. VALUE OF LYIM
MAX, FORMAL DIM. CORRESPONDINS TO LYIMX
MAX. FORMAL DIM. CORRESPONDING TO MARX
OSJECT-TINKE MAX. DTIM, OF ARRAY MARY
HORIZ., ATMCS. SPACE RESOLUTION NET MESH AND SUB-MESH
CONTROL FLAGS DATA VECTOR

CONTROL INTEGER DATA VECTOR

MC (1) LESS VHAN OR EQUAL TO ZERO, SUPPRESSES LISTING OF
EXPANDED WIND AND TURSB, DATA

MC (1) GREATER YHAM OR EQUAL TO OME, CAUSFS LISTING NF
WIND AND TURB., DATA BEFORE SUMMATION

MC (1) EQUALS TWO, GAUSES LISTING CF WIND AND TURS. DATA
AFTER SUMMATION

MC(2) EQUALS ONE, SUPPRESSES LISTING OF ATMOS. VISC. AND
CENS. TABLEER

MC (37 EQUALS ZERO, SUPPRESSES LISTING OF DEPOSTY
INCREMENTS CN TAPE ISOUT

HC (&) EQUALS ONE, CAUSFS PRINTOUY OF TRANSPORY
IMYERMEDIATE RESULTS ON TAPE ISNUY. WARNING., PRINTOUT
IS EXTRAOROINARILY VGLUMINOUS, FGR DEBUGGING ONLY.

MC(7) EGUALS ONE, SUPPRESSES LISTING OF RAW WIND ANI TURR,
INPUT DATA

MC{19) EQUALS CNE, CAUSES TURB. DATA TO BE TREATED AS
KOL¥0GOROFF-BATCHELOR ENERGY DISSIPATION RAYES

HC {10) NOT EQUAL TO ONE, CAUSES TURB., DATA YO BE TREATES
AS FICKIAN DIFFUSIVITIES

C31M
C31iM
31
CIiNM
C31M
C3qm
C3iv
C31M
C34M
C3im
C34iM
C314
CIiM
CIiuM
C31M
£3im
C3im
C31#
€34
C31M
31
C31M
C3IiM
C21M
C3ivm
C3qM
n3iM
C3iM
C31M
£39mM
C3iM
C31M
C31m
CI1M
cI1M
CIi+4
C3sn
C3iM
C3IiM
C31M
C31m
C3im
CIiM
CIimM
C3iM
C3im
C3im
C34M
C31M
C31M
C31H
C31M
CIiM
C31y
C31¥
C3iM
CIiM
£314

59
60

H2
&3
64
6%
66
67
68
69
70
Te
2
72
74
75
7€
77
78
ra
as
61
a2
83
18
8%
86
87
52
a3
k14
91
32
92
s
95
36
37
98
99
108
101
102
103
104
1c5
106
107
ios
09
119
111
112
15
1%
115
116
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MINT

NAT
NATF
N3LK
NCF
NC X
NNATA

NDATC
NDATO
NOATF
NDATX
NDATF
NDELY
NEY

NETYSU

NSEQC ~ STORAGE SEQLENLE ORCIMAL OF FIRSY PARCEL 70 8F TRANSPOGRTFDC31M

PHI
gk}
RHO

R

ROPART~ FALLGUTY PARTICLE DENSITY

RSUM
RWAF
SIGXG
siGyYe
St

s2
TOELT
Tnee
THFTA
THETQ
TIME
TIMEX
T IMupP
Yo

TP
TPAUS
USUM
VETA
VSUM
WIK3
WAVG
HAVGK
WE?7
WINY
XLig
¥0
e
yitc
Yo
YP
IBH

MC{18) FQUALS CNE,

SUPPRESTES RFADING FROM TAPZ IPARIN

ANC WRITIMG CNTC TAPE IPOUT

- HIN.

NUMBER OF

TIME INTERVAL

- NUMBER OF ALTITUDE STRATA IN

T SMALL TIME SYEPS PER CEPOSIT INCREMENT

ATM0S, DENS. AND VISC, TABLE

- MAX., FORMAL DI¥, CORRFSPUNBING YG NAYF
- RECORD BLOCk SIZE FNOR DEPOSIV INCREMENT PZCORDS
CORRESPONDING TO NCX

d H&Xn

FORMAL DIM.

- ONJECY -TTHE MAX,

- ATRLT,
GySu4,

HOR1?.

DF7,

RSUM,

DIM.

KT 09P0

OF ARRAY NETSU
SFACE INOEx FCR AGRAYS USUM VSUM,HSZ,DXSUM,

- HORIZONTVAL INDEX OF LATTTICE CELL CONTAINING PCINT (xC,YC)
- HORI7ZONTAL INDEX NF LAYTICE CELL CONTAINING PGINT (XO,YOM

-~ HORI7ZONTAL INDEX OF LATTICE CELL CONTAINING
- 9BJFCY-Y

- HAK.

-~ HORIZONTAL SPALE CONTROL NET MESH 2-DIM.

IME
FORMAL DI®.

MAYX,

PCINT (xP,¥Y®)

VaLUE OF NRATA
LORRESPONDING TO MDAYY
- NOMINAL MUMEER OF BEPOSIT INCREMENYS PER FALLOUY PARCEL

ARRAY

- HORIZONTAL SPACF CONTROL NEY SUS-MESH DATR YECTOR

- EQUALS 1-THEYTA
~ CONCENTRATTICON IN K-TH ALTITUDE INCREMENT

- 577403.

- FARCEL MASS HOR.
- FRRTEL MASS HOR,
- EQUALS BY/D2

- EGUALS OV/7(2.%(DZY**2W)
- CURRENY DEPRCLY INCREMENY TIHE INTERVAL

- ADVECTIVE TRANSPORT TIME INTERVAL

- TMPLICIYT FIKITE WIFFERENCE PARAMETEP

- DOUBLE PRECISICN RGRU CORRESPONDING TO THETA

- SIMULATED TRANSPORY TIHE LIMIY
- ATHOSPHERE {(PDATF TIMEVABLZ DAYA VECTOR

- YIME AFTER PLRCEL

-~ TIME RCFORY CARCEL ATVECTION

- WING X COMPCNENT {WEIGHTED SuM)y 3-01IH,

- VERYICAL DIFFUSION ABSORPTION CNEFFIGIENT

~ HIND 7 COHPCNENY (WEIGHTED SUMY 3-DIM,

- AVG:

ATH3S,

VESY

- WIND 7 COMPCNENT 3-0Ti#, DATA ARRAY
~ NEV CONTROL MESH DISENSTON

- X COORDINATE OF SOUTH-WESYT
- PARCEL CENTER X COOROINATE
- PFARCEL CENTER X COORDINSE
-~ X YOODRDINATE OF SOUTH-®ESY
FARCEL CENTER Y COORDINATE
PAFCEL CENTER Y COOROINATE

[

117
113
119
126
121
12?2
123
124
125
126
127
128
129
138
134
132
133
134
135
136
137
138

£3ix
r3qm
C314
C31n
C2iM
C31M
(RB R
C31M
C31m
C3im
C31u
C3iM
CIim
C31M
Ciim
C3im
C3M
T31M
C21H
C3iM
C314

C3iM 133

C31M 1in0

DENSITY DATA VECTOR FOR ATHOS, TABLE £34% 141

~ WIND HEADIMC GRYENTATIOM ARNGLE AFTER AQVECTICON CIsH 142
C3iM 163

- HIND HEADINC ORIENTATION ANGLE (WEIGNVED SUM) 3-DIM., ARRAYCIIM 1&&
~ PARCEL RADILS IN PARCEL CENTRAL PLANE BEFURE ADVECTION C3I4M 145
STAND, DEV. DOWNWIND AFTER ADVECVION C31M 146

STANC, DEY. CROSSKIND AFTER AOVECTION C31M 147

C3iM 148

C3im 149

C31iM 150

C3imM 151

€31m 152

C31M 183

- TIME AT ONSFY CF CURRENY OEPOSIT INCREMENY TIME INTFRVAL C31M 154
C31M i55

C31M 156

ADVECYION C3iM 157

C31M 158

- TIRE AT END COF CURRERNT DEPOSTT INCREMENT TIWNE INTERVAL S31M 159
DATA ARRAY r3im 160

C3iM 162

DATA ARRAY €3in 1062

- SETTULING RATE AT K~-TH SMALL ALTITUDE INCREWMENT €31 163
o WIND PER UPDATE PER STRATUMN C31% 164

- KAVG AMCRAGED OVER THE STRATA FOR THE FIRSY UPDATE C31M 165
€318 =2

t31M 167

CORNER OF ATHOS. SPACE €3in 188

AFTER ADVECTION C3im 169

NEFORE ADVEGT ION C3in 170

CORNER OF ATMOS. SPACE €I ivi

AFTER ADVECTIONM C3iu 172

REFORE AOVECTION C3im 373

ATHOSPHERE STRATA RASE-~AL{IVUE DATA VECTOR CXi* 176
15
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00 6 L=1,LTIMNF

TIMUP(LI=0,
DAVG(L)=D.

ZCH ~ ATHOSPHERE STRATA HID-ALVITUDE DATA VECTOR

Z0EP - ADVECTIVE TRANSPORY TERMINAL ALTITUDE

ZHT(K) -« K-TH ALYITUDE ITMCRENENT AROVE Z?MIN LEVEL

ZLOW <« PARCEL BASE ALTITUDE REFORE ADVECTION

IMAX - ATHCSPHERE 70P ALTITUDE (FOR VERY, OIFF, DIFF. €0.%
ZMIN - GROUND LEVEL OR DEPOSITION PLANE ALTICUDE

20 - PARCEL CENTER 7 COORDINATE AFTER ADVECTION

V4 ~ PARCEL CENTER 7 COORDINATE BEFCRE ADVECTION, ECXEPT &S

REDEFINED In SuR, ADVEC

ZUyPe - PARCEL YO& M. TITUNE REFCRE ADVECTION., TLONW+CWAF

DOUBLE PRECISION A2{204),84(2043,CC(204),;0ENDM (204D ,E(204?,F(204)
GOUBLE PRECISION 0t204)

DIMENSION Z8H{ 27) ,ZCHIL 271 5 TIMUP Y 6) ,MARY ¢ iy
DIMENSION KTOPO( 1Y ,NETSUL 11 4NET L 1, 1)
ODIMENSICON DFZ( 27, 1, 5)y WFZC 27, i, 6)
DIMENSION ySuM( 27, i, 6) y YSUM(C 27, i, 6}
DIMENSION OXSUMUL 27, 1, 5Y,0YSUML( 27, 1, Y ]
DIMENSION RSUM{ 27, i, 6) s DAVCGH 6

DRIMENSION WAVGH 27, 6t

DIMENSION ALT? 260) 4RHO( 260) y ATEMP ¢ 2601

DIMENSION CAVS L 2T MY 204),DIFF (L 204),ZHTH 204}
COMMON /QPARM/ IPOUT ,IPARIN,NBLK ,NAT sNDELY ,«X s KEH
1,NSEQO0 ,ICX s JCX 9 NCX s KBHX  (NDATX LLTIMX LISIN ,ISOUT
29EDDY  LFMAEL HLSTEF ,MCUL3V,WINT LXLLC LYLLC LYHFTA L ZMIN
3,CSKIP ,MINT ,2MAX ,TIMEX ,OT 072 s XO s YP s 2P
LyNDINCR L4DORN ,7P yZLOW S DHAF  LPHAF LHDOPARYT,ZUPP LVETA
5yDOPEN ,CRGSS L TINME » KKMAL , KX PEK(S1 JKXMIN .NDATPR

ICF=3%

ISIN=S

ISouT=6

IPARIN=G

IPOUY=10

JCF=1

KRHF=27

KKF=20%

LTIMF=6

MARF=1

NAYTF=260

NCF=1

NDATF=1

DO 1 N=1,NCF

NETSU(N) =0

D0 2 J=1,JCF

D0 2 I=1,ICF

NETCI,Jt)=0

DO 3 M=1,MARF

MARYIMI=O

D0 & K£=1 ;<8BHWF

UL i=g,

CHeILE=0,

Be 15h ¥=: (KonF

00 10L& L=%,LTIMF

RAVG{KyL3=0Geb

DO & n=3i,NDATF

KTOPO(INY=0

C31M
C31M
CTLH
c3in
C31M
C34im
C3iM
CI4M
c31H
CIiM
c3gm
C31¢
C3im
C3im
C3iM
CTiM
CI1m
C31M
£31v
C31v
C31M
C3imM
C31mM
Cim
CxiM
C21imM
CiM
C31M
C31M
C31M
C3imM
3M
631n
$34M
C31iM
£31M
C3im
C31im
C3imM
C31imM
CTAM
C31M
CI1M
C31M
C31iM
C31M
C31M
C3imM
C3 1M
C3I 1M
C31M
C3iM
C3im
C31M
C3iM
C31M
C31M
C3iM

17t
178
177
178
17¢
180
181
182
133
184
186
pR-13
187
188
184
130
191
19?
193
%94
19%
136
137
198
199
200
201
202
2C3
204
205
206
207
208
209
210
211
212
212
214
215
216
217
218
219
220
221
222
223
224
22%
226
227
228
229
230
231
232
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00 6 N=1,NTATF
DO 6 K=1,KBHF
DFZ(KyNyLY=0,
WFZ(KyNyL) =D,
USUM(K,N,LY=0,
VSUMIK,,N,LY =0,
BXSUH(KgNyt’zﬂo
DYSUM(L,NyL)=0,

6 RSUM({K,N,L)=0,

COMMENCE READING [ATA INPUTS FROM TAPES ISIHN AND IPARIN

COMMENCE WRITING DATA OUTFUT MEANERS ONTO TAPFS ISOUT AND IPOUT
CALL LINK(ALT ,RHO, ATEMP ,NATF)
CONSTRUCY THE HORIZONTAL SPACE CONTR0OL NET
CALL GETUS (NET,NETSU,KTOPC, HAZY yMARF, ICF , JUFyNCFyNNATF)
CONSTRUCT THE ATMCSPHERIC STRATA ANU UPOATE CATA VECTORS
CALL HIT IMF (ZCH, 2QH, TIMUP ,KRHF ,{ TTMF)
CONTSRUGT AND FILL IN THE ATMOSOMERIC LATTICE AND UPDATE STRUCTURE
CALL ADMIM(NE T,NETSU,ZRH,ZCH, TIMUP, USUM, VSUMN, DXSUM, DYSUM,

1RSUM,DFZ,HFZ,DAVGyHBVG, ICE 4 UCTyNCF yKBHF ,NRATF ,LTIMF)
CIRCUMVENY ALL TAPE HANDULING IF MC(18% EQUALS 1
IF{MC(18),€EQ.1) GO 10 7
CALZULATE THE DIFFUSIVE TFANSPORT OF PARCELS ACCEPTED FPNOM TAPE IPAPIN
COPY CUT RESULTS ONTQO TAPE TFOUT
cait SPRYSINET,NEYSU,ZBH,ZCH, TIMUP, USUM, VSUM, DXSUMH,DYSUY,
IRSUM,DFZ HFZ,NAVG, KAVGH,ALT yRHO,ATENP,AA,BB,CCy DENOM, NIFF,E9FyQyHW,
2ZHT 4 ICF4JCF4NCFy KBHF 4 NCATF,LTIMF,KKF,NATF,CAVS)
7 CALL €EXIY
sToP
END

£34M
C31%
C31M
C3iM
C31m
CI1M
C31M
C3IiM
C31M
CIiM
C31M
C31M
C31M
C31M
C3im
C31M
C31™
(3M
C31#
C31M
C31M
c31mu
CIIM
C31M
C31M
C31M
C31M
C31H
C31M

233
234
23¢
236
237
23e
239
2u0
2u1
242
243
244
245
2ué
247
242
2ua
258
251
252
253
254
255
25€
257
258
253
260
261

17
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c
C
c
c
C
c
c
C
c
c
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SUBROUTINE ADMINCNET,NETSU,ZB8HsZCH,TIMUP,USUM, VSUM,DXSUM, DYSUM,  ADMIN
1RSUM,0FZ,HFZ, DAVG, HAVG, ICF, JCF, NCF ,KBHF ,NOATF, LT IMF) ANMTIN
SEPTEMRER 1971 ADMIN
ADMIN

SURROUTINE ADMIN CONSTRUCTS WIND DATA ARRAYS ADMTN
USUM, VSLM, HFZ, WAVG, RSUM ADMIN

AND TUFBULENCE DATA ARRAYS ANMTN
DXSUM, DYSUM, DFZ, DAVG. ADMIN

IN ADMIN ONLY LTIM BAND SPEC ARE READ FROM TAPE ISIN. ADMIN
SPEC - DATA SPECIES IDENTIFICATION WORD zWINNZ OP #SPECY SDMTN
LTIM - UPDATE ORDINAL CF DATA SET. FIRST ATMOS, SET HAS LTIM=1., ADMIN
SUB, KKDAT IS CALLEC TO PERFORM DATA EXTRAPOLATINNS, ADMIN
AREA - AREA OF HORIZ. SPACE NET ADMIN
AREAN - AREA OF N-T+ NEY MESH OR SUBR-MESH ANMTN
COMMON /QPARM/ IPOUY ,IPARIN,NBLK ,NAT  ,NDELT ,KX y KKM ADMIN
1,NSEQ) ,ICX  ,JOBX  4NCX  oKBHX ,NDATX ,LTIMX ,ISIN ,ISour AGMIN
2,FNOY  ,FMRFL ,LSTEF ,MC(18) ,WINT ,XLLC ,YLLC ,THETA ,ZMIN ADMTN
3,0SKIP 4MINT ,ZMAX ,TIMEX ,DT 407 o XB sYP 70 ADMIN
4yNTNCR DOWH TP +ZLOW  ,NWAF ,RWAF ,ROPARY,ZUPP ,VETA ANMIN
5,00PEN ,CROSS ,TIME ,KKMA1 4KKX  5KKXS1 4KXMIN ,NDATP ANMTIN
DIMENSION RSUM (KBHF ,NDATF,LTIMFY,DAVG (LTIMF), WAV G (KBHF,LTIMF) ADMIN
DIMENSTON NET(ICF,JCF) yNETSU(NCF) , 7CH(KRHF) ,TIMUP {LTIHF) , ZBH(KRHF) ANMTN
DIMENSION USUM(KBHF 4NOATF,LTIMF),¥ SUM(KBHF,NDATF,LTIMFY ADMIN
DIMENSTON DXSUMCKBHF,NDATF,LYIMF) ,DYSUM(KBHF,NDATF,LTIMF) ADMIN
DIMENSION OFZ {KBHF , NDATF,LTIMF) ,WF2Z(KBHF 4 NDATF ,L T IMF) ADMIN
DIMENSION LH(10),L0(10) ADMTN
INTEGER WIND,DFSN, DCNE,SPEC ADMIN
DATA PROGRM/ZADMIN 2/ ANMIN
DATA WIND/ZWIND2/ ADMIN
DATA OFSN/ZNIFF2z/ ANMIN
DATA DONESZNO M2/ ADMIN

1 FORMATU(20%36X,2UPDATE TIME INDEX2IS,%. WIND GRID CELL INDEX£IS5/Y ADMIN
2 FORMAT(Z HWINDZ2(6X,2HCRIZONTALZ) ,6X,# VERTICAL 26X,2CROSSHIND 26X ADMIN
1,2 DOWNWIND 26X,2 VERTICAL #6X,2HORIZONTALZ) ANMTIN

3 FORMAT(2 LAYERZBX,2Ee-He WINDZ6X,2No~S. WINDZ6EX,2  WIND  £3(6X,2ADMIN
2DIFFUSION 2),6X,¢ RCTATION?} ANMIN

& FORMAT(# INDEX#3(6X,2# VELOCITY 2),3(6X,2% CONSTANT #),6X,%# ANGLE Z) ADMIN
S FORMAT(Z £15,7E16.4) ADMIN
6 FORMAT(/25X,2HEIGHTED SUMS OVER ABOVE COLUMN ENTRIES2/) ADMIN
7 FORMAT(Z 215,2F16,4,16Xy2E16e%,16XsE1644) ANMTN
8 FORMAT(Z 222X, #UPDATEZI&,#*% CELLZIW, % ADMIN
8AVG. VERT. DIFF, =£E12.4) ANMIN

9 FORMAT (36X, 12,8X,3A4) ADMIN
10 FORMAY (#25X,2ATMOSPHERE UPNATE#I4, 2 FOR TIMES LATER THAN 2E12.4,% ADMIN
1SECONDS 2) ADMIN
11 FORMAT(Z 226%,2% * * % & & » » ¥ ¥ YINDFIELD EXTRAPOLATION ® ® * »ANMIN
TR I SRR Py ADMIN
12 FORMAT(Z 225X,2% ~ % % % * 3 % ® QIFFUSIVITY EXTRAPOLATION * * & ®ANMIN
2% % v % gy ADHMIN
13 FORMAT (725X,2UPDATE 2I4,¢2 OF THE WINDFIELD IS MISSING?) ANN TN
1% FORMAT(/25X,2UPDATE2I4,2 OF THE DIFFUSIVITY IS MISSING?) ADMIN
15 FORMAT(# OVER SNTIRE HORIZONTAL GRID FOR UPDATEZTH, ADMIN
6 25 AVG. VERT, DIFF, =2€12.4) ADMIN
16 FORMAT(Z AVG., VERY, VEL. FOR EACH STRATUM IS - %) ADMIN
17 FORMAT(2Xy15,E164%) ADMIN
AREA=ICX* JCX® (HINT%*2) ADMIN

D0 999 L=1,LTIMX ADMIN
LHIL)=L ADMIN

O PNV W
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23
24
es
2¢
27
28
23

31
32
32
34
35
ki3
37
x3
32
40
41
42
42
Ly
45
46
L7
48
49
50
51
52
52
54
55
56

53
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999 LD(L)=L

CoPY IN (TIM AND SPEC FROW TAPE ISIN AND CALL SUB. MKDAT
1003 READIISINMN,9) LTIM,SVPEC

1101
1102

1103

IF(SPEC.EQ,DCNEY GO TO 1304

IFCCLTIMLTe1) o ORe (LTIM,GTLLTIMK)) CALL ERROR(PROGRM,~1000, ISOUT)

HRIYE(ISOUY,10) LTINS, VIMUPILTINM
IF (SPEC.EQ. WIND} GO TO 1101
IF(SPEC.EQ.DFSNY GO YO 1201

CALL ERROR{PROGRM,~1101,ISOUTY
WRITE(ISOUT,11)

DD 1102 €=1,LTIMX
IF(LTIMEQeLRILY)Y GC TO 1103
CALL ERROR(PROGRM,~1102,IS0UT)
LWL =-1

CALL MKDAT(ZCH  NET NETSU,LTIM,
GO TO 1000

1201 WRITE(ISOUT,12)

1202 IF(LYIM.EQ.LD(LIY GC TO

1203

CHECK
1361

CHECK
1302

1383

CALCULATE YHE WEIGHTED SUMS OVER ATMOS.

V

1304

915

3151
9152

9153

DO 1202 L=1,LTI¥X

1203
CALL ERROR(PROGRM,~1282,IS0UT)
LDt ¥=-1
CALL MKDAT(ZCH,NET,NETSU,LTIN,NXSUN,NDYSUM,DF7,ICF, JCFyNCF,
1KBHF yNDATF LTI MF)
GO Y0 1000
IF AtlY WIND NATA SETS ARE MISSING
DO 1363 L=1,LTIMX

IF(LW(L).EQ.-1) GO TO 1302
WRITE(ISCUT,13) LTIM

CALL ERROR{(PROGRM,~3302,ISOUTY

IF ANY TURBULENCE DATA SFTS ARE MISSING
IF(LD(LY.EQ.~1) GO ¥0O 1303
WRITE(ISOUT,143 LTIV

CALL ERROR(PROGRM,-1303,IS0UT)

CONTINUE

STRATA AND REWRITE ARRAYS
USUM, VSUM, RSUM, OXSYM, DYSUM, ALSC COMPUTE JaVG AND HWAVEG,
ZSPAN=7BH(XBHX)}=-ZBH 1)

DO 922 L=1,LTIMX

B0 130% LK=1,KBHX

HAVG(LK,L)=0.0

DAVGIL)=0.
DO 921 N=1,NDATX
DKAV=0.

IFMMC (1YL T.1) GO TC 915
HRITE(ISOUY,1y L,N

HRITE(ISOUT,2)

HRITE(ISOUTY,3)

HRITE(ISOUT ,4)

DO 920 K=1,KBHX

UKNL=USUM(K N, L}

VKNL=VSUMIK N, LY
IF(ABS(UKNL)~1,.0E~-30) 9151,9i5,,9154
IFC(ABSIVKNL)~-1,0E-3( 9152,9153,9153
RKNL=0,

60 Y0 3155

RKNL=1,57079633

GO Y0 9155

USUM, VSUM, HFZ4ICF,JCF,NCF,

ADMIN 59
EOMIN 60
ADMIN 61
ADMIN €2
ADMIN €3
ADMIN 64
ADMIN 65
ADMIN 66
AOMIN 67
ADHIN &R
ADMIN 69
ADMIN 70
ADMIN T1
ADMIN 72
ANMIN 72
ADMIN 74
ADMIN 75
ADMIN 7¢
ADMIN 77
ADMIN 78
ADMIN 79
ADMIN 80
ADMIN 81
ANMIN 82
ADMIN 83
ADMIN B84
ADMIN AS
ADMIN 86
ADMIN 87
ADMIN 83
AN¥IN 89
ADMIN 90
ADMIN <1
ADMIN 92
ADMIN 92
ADMIN 34
ADMIN 95
ADMIN 98
ADMIN 97
ADMIN 98
ANMIN 9a
ADMINiOO
ANMINIGE
ADMIN1D2
aDMIN1D3
ANMINLIOL
ADMINIOS
ADMIN1ICE
ADMINLIO?7
ADMIN10S
AD¥IN1D9
ADMINLILO
ADMIN1I11
ADMINiLZ
ADMIN1L3
ACMINLLI&
ADMTINLILS
ADMINLLE
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9154
9155

9156

316

919
9195

520

3205

92110
g2t

%215

522

RKNL=ATANC(VYKNLZULNL)Y
DX¥NL=0XSUMIK,N,yL)
DYKNL=DYSUMIK,N,L)

IF(K-KBHX) 916,9156,920
RSUMIKyN,LI=RKNL

GO T0O 8195

2ZSTEP=28BH(Ke¢1) -ZRH (¥K)
USUM(KyN,L¥=UKNL*ZSTEP
VYSUMIKyN-LY=VKNL*ZSTEP
RSUM(KsN,LY=RKNL*ZSYEP

DX SUM(KyNyL)=UXKNL*ZSTEF
DYSUMI(K, Ny LIZDYKNL*Z2STEP
DSUN=ZSTEP*OFZ (K,yN,y L)

M=K~-1

IF(M) 220,919,918
USUMIK4N,LISUSUMIK,y Ay LY $USUMIMyN, L)
VSU"(R’N’L)=VSUH("h,L)*VSUH("’N’L,
RSUM(IKyN,L)=RSUMIK, NyL) +RSUM{M,N,L)
DXSU”(K’N’L’=UXSU"(K’N,L)*DXSU"(",N,L)
DYSUM(K NyLI=DYSUM(KyNyL) +DYSUN(M,N,L)
NKAV=DKAV+OSUM

IF(MC(1).LT,1) GO TC 920

HRITE (IS0UT,S) K,UKBL,VKNL,HFZ(K,N,L),DXKNL,OYKNL,DFZ(K,N,LV,PKNL

CONTINUE

IF(MC (1) «NEL2) GO TC 3205

WRITE(ISCUT,6)

WRITE(ISNUT,7) (KyUSUM(KyNyL) 3 VSUM(KyNyL) yDXSUMIKyNALD

ZDYSU"(K,N,L”quan,N,L,,K=1’KBHX’

DKAV=DKAV/ 2SPAN

HRITE(ISOUT,8% L,yN, DKAV

CALL CNYR(NET ,NETSU,NyXGyYGyICF,JCF,NCF)
XQ=X6

Ya=YG

CALL NEST(NET,NETSU,XQ,YO,NDATQ,XL,XR,YL,YU,ICF,JCF,NCF)
AREAN={XR=-XLY* {YU~-YL)

DAVGILY=DAVGAL) +DKAVFAREAN

00 9210 KL=1,KBHX

HAVG (KL, L) = WAVG{KL L) ¢ WFZ(XL,N,L)*AREAN
CONTINUE

DAVGIL)=DAVGIL} /AREA

DO 3215 KL=1,KBHX

AAVG (KL, L) =WAVG(KL,L) 7 AREA

HRITECISOUY,,15) L, DAVG(L)
WRITE(ISOUY,163
HRITE(ISOUIQi’,(‘QHDVG(‘,L),‘=1"BHX)
CONTINUE

RETURN

END

R T

ADMINLILZ
ADMIN11S
ANMINLLG
ADHIN120
ADMINLZYL
ADMINI22
ADMINL23
ANMINLEY
ADMIN1Z2S
ADMTIN1ZE
ADMTINLZ27
AOMTINLIZ2
ANMINGZ2Q
ANMINIZO
ADMINE3Y
ANMINLZ2
ADMINL32
ADMINLZL
ADMTN13S
ADMINA3E
ADMINL 37
ADMINLIZB
AMINLI3S
ADMINILSE
ADMIN1IG]
ADMTIN1GL?2
ADMINLIL3
ADHMINLGE
ADMIN1LS
ADMINILE
ANMINIL7
ANMINLILE
ADMIN1IGLS
ADMINISO
ANMINISY
ADMINIS?2
ADMIN153
ANMINISS
ANMINLSS
ADMIN1ISE
ADMINLS?
ADMIN1SS
ADMIN1SY
ADMINIGD
ADMINIGL
AOMINIGZ
ADMINLG3
ADMIN1GGL

™

LR PR R v swna dws % ftad e




R IR

TS

N

HE PR ] e

§
H
g
§

SUGROUTINE ADVEC(NET,NETSU,Z8H, TTMUP,USUM,VSUM,DXSUM,DYSUM,SUM, ADVET
1TOEP,CAV,PMAS, PSIZ, ICF,JCFyNCF,KBHF 4NDATF,LTIMF,CAVS, WFZ) ADVEC

c SEPTEMRER, 1971 ADVFC
c SUBROUYINE ADVEC TRANSPORTS PARCELS BY SIMPLE ADVECTION PLUS ADVEC
c SETTLING., PARCEL TOPF ANC BASE ARE TRANSPORTED SEPARATELY, AND THE ADVEC
c RESULTS ARE SMEARED. THE COMMON VARIABLE 2P IS REDEFINED HEREIN. ADVEC
> P - PARCEL CENTER 2 COORDINATE SEFORE ABVECTION, ECXEPTY AS ANVEC
c REDEFINED IN SUR, ADVEC ANVEC
COMMON 7QPARMZ IPOUT ,IPARIN,NBLK JNAT  ,NDELT ,KX » KKM ADVFC
1,NSEQO0 ,ICX s JCX » NCX JKBHX oNDATX ,LTIMX ,ISIN ,ISOUT ADVFC
2,EDDY L,FHBEL ,LSTEP ,MC(18),WNINT ,LXLLC ,L,YLLC HTHETA ,ZMIN ADVEC
3¢CSKIP 4MINT ,ZMAX L,TTIMEX ,DT 402 » XP y YP y 2P ARVEC
4yNINCR ,DONN ,TP ,ZLOH ,DWAF ,RWAF L,ROPARYT,ZUPP ,VETA ADVFC
S,00PEN ,CROSS ,TIME ,KKMAL ,KKX SsKKXS1 oJKXMIN ,NDAYP Anyee
DIMENSION NET(ICF,JCF),NETSU(NCF),Z8H (XBHF) JUSUMIKBHF4NCATF, LTIMF) ADVEC
DIMENSION VSUMIKBHF JNDATF,LTIMFI, OXSUM(KBHF4NDATF,LTIMFY AnyER
DIMENSION DYSUM(KBHF,NDATF,LTIMF), TINURILTIMF) ANVFC
DIMENSION RSUM (KBHF 4NDATF,LYIMFY ADVFC
DIMENSTION CAVS(KBHFI ,WFZ(KRKF,NDATF,LTINF) ADVEC
MC3=MC(3) ADVEC
EPS=0.1 ADVEC
NDEP=¢ ADVEC
ZDEP=ZMIN ADVEC
CHANGE 7° FROM PARCEL CENVER YO PARCEL BRASE ALTITUDE. ADVED
79=7L 0N ARVFD
CALCULATE TRANSPORT OF PARCEL BASE. ANVEC
IF ( (ZP-ZDEPYLELEPSY GO TO 1G4tt ANVFC

cALL TRANP (NET,NETSU,7BH, TIMUP, USUM,VSUM,DXSUM,DYSUM,PSUM, ADVEC
INDEP, TDEP, ZDEP , XOL , YOL , Z0L , TOL , SIGXL s SIGYLyROL yNDATL, ICF, JCF,NCF, ADVEC
2KRHF yNDATF ,LTIMF,0,CAVS,HFZ) ANVEC

GO TO 1&12 AGVED

1%11 TOL=TP ADVEC
X0L=XP ANVEC
YOL=YP ANVEC
Z0L=2P ADVEC
ROL=0. ADVEC
SIGXL=RWAF ADVEC
SIGYL=RNWAF ADVEC
CHANGE 2P FROM PARCEL BASE TOQ PARCEL TnP ALTITUDE. ADVEC
1412 ZP=7LOM+DHAF ADVFEC
CALCULATE TRANSPORT OF PAFRCEL TOP, ADVEC
IF( ZP-ZDEP LE.EPSY GO YO 1414 ADVEC

CALL TRANP (NE T,NETSU,ZBH, TIMUP, USUM,VSUH ,DXSUM,DYSUN,RSUM, ADVEC
1NDEP, TDEP, ZDEP, XOU, YOU, 20U, TOU,SIG XU, SIGYU,ROU,NDATU, ICF, JCF,NCF, ADVEC
2KBHF g NDATF ,LTIMF, 0, CAVS,HF2) ADVEC

G0 TO 1415 ANVEC

1414 TOU=TP ADVEC
X0U=XP ADVEC
You=YP ADVEC
Z0U=2° ADVEC
ROU=0. ADVEC
SIGXU=RWAF ADVFC
SIGYU=RWAF ADVEC
CALCULATE SHEAR OF PARCEL TOP ANN BASE RESULTS, ADVEC
1415 Z0UTN=(20LeZ0U)72. ADVES
TOUTH=(TOLeTOUY 72, ADVEC
IF(ABS (X0U-XOL)«GE. 1. 0E-30) GO TO 1404 ADVEC
IF(ABS(YOU~YOL)GEs is0E=30) GG YO 1403 ADVEC

el el
NN DO ONDN LS UWN-

N e b e s e
SO WVw NN S
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ROUTN=0,

GO TO 1%05

ROUTN=1,57079633

GO YO 1405

ROUTN~ATAN((YOU-YOL)I(XOU-XOL)) :

R=ROUTH~ROL
SXL=1.7STGRV({COS(RI ¢STCXL) **# 2+ (SINIR) /SIGYLIZ*2)
SYL= i.ISQR'((SIN(R)ISIGXL)"2*(COS(R$I°IGYL)*“)
R=RPOUTN-ROU

SXy= i.ISQRT((COS(R)ISIGYU7“ZOiSIN(R)ISIGYU)“Z)
SYU=L4 #/SORTE(SIN(R; #SIGXUY #¥ 2+ (COS (RY FSIGYUI*#2)
SXOTN={SXU+SXL#ZORY (E{X0U-X 3L)"Z‘!“"U~YOL)"2)if2.
SYOTN=SQRTLSYU®SYLY

XOUTNZ XOLCISXOTH=-SXL} *COS{ROUTN]
YOUTN=YOL# {SXOTN~SX LY FSTIN(ROUTNY

i

1ISOUT, IPOUT MOILNBLK)
RETUPN .
END .

ADVEC

ADVER.

ANVEC
ADVEC
ANVFC
ADVEC
ADVEC
ADVEC
AQVFC
ADYEC
ADVFC
ADVEC

anveg

ANVEC
ADVEN

CALL MUMPERINOUTH; 7CUTN,Z0UTH, VOUTN,SXOTN,SYDV N, PHAS.PSTZ sROUTN, 7, ADVER

ADVEC
AnvER

ARVFT

59
60
61
82
62
64
65
66
&7
68
6
79

71

T2
73
74
75
76
77

[
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SURROQUTINE AMBNTU(ZCH,DF2,WFZ,ZHT4N,DTFF,AA,88,CC,NENOM,E,F,NET,

INETSU, ZFH, TIHUP,USUY , YSUM, DXSUN,DYSUM; RSUM,NTRIP,LYIM, ICF,JCF,NCF,

2K3HF ,NCATF, LTIMF,KKF,CaVSh

SEPTEMIER 197%

SUROUTINE AMANT DETEQMIMNES FROM INPUT FALL PATE AND VERTICAL KIND
AND TUABULENCE OATA YHE COEFFISIENT DATA VECTORS
AREKI=S2*(DIFF (K+1} ¢DIFF(KI) ¢ 3LPF(A31),

BOAK)I=S2% (DIFF (K+1) ¢2. *OBIFF (¥ }+DIFFLK-11) ¢S1*F (K),

CC(X1=S2* (DIFF(KI+ D IFF(K-13),
DENOM{KI={ ¢+ THETA®{AFIK) ~CO (K) *E(K=1)),
E(K)=THETA®AA (K] /DENOM LK,

WHERE
- $1=077/02,

S2=DT/(2.*{DZ)**2)),

AND F IS A TEMPORARY WORKING SPACE FOR VERTICAL VELOGCITIES.
NOYE THAT C{A} FOR YHE NEXY TIME STEP IS GIVEN BY

AR (K *QEK1Y-4B(K) *C{K) +CC (KI *QK-1),

CF4XS1- VEPTICAL DFFUSIVITY AT ALTIVUOE INCPEMENT KX-1

LTIM - AYMOS, UPDAYE INDEX FOR ARRAYS DFZ AND W¥?

NYRIP - OPTIOM CODE FOR HORI7ZONTAL ADVECTION OF MASS RLOFY

POSITIVE IF NDATO IS STORED IN NTRIP
NCGATIVE {F NDATO IS TO B8F FOUND VIR CALL TO Siia, TPANP

COMNON ZQ¥ARSZ YPOUY ,IPARIN,NBLA NAT . HDELY ,KX 9 KKH

OO DOAANODOOOIAOOOONOO

'ty NSEQC 2 ICX PRI ¢ s ACX s KBHX  ¢NDATX HLTIMX ,ISIN ,L,ISOUT
2,EDDY s FMBEL LLSTYET ,HC(16) ,WINY s XLLC s YLLE ,?HETA )ZHIN
3,CSKIP ,MINT ,7MEX s TIMEX DT 207 s XP +YP 9y 2P
4,DINCR ,DOWN TP s 2L0H ; DRAF ~PHAF JRNOPART,7UPR LVETA

5,D0PEN ,CROSS ,TIME ,NKMAL ,KKX s KKXSL (KYMIN ,NDATP
COMMCON /ODRLE/DFKXSE,EFFLUX, FMAB,FHT,THETQ
DOUBLE PRECISION AAIXKF)}BB(KKFI,CO (KKFY,DENOMIKKF) 4E TKKF) (F (KKF)
DIMENSION DIFF (KKF) ,W{KKF) ,7HT (KKF) ,DFZ{KBHF, NNATF,1T INF)
GIMENSTON WFZUKBHF ¢ hDATF,LTIMF) ,TIMUPCLTINMF),Z9H (KBHF) 4ZCHIKBHF)
"ODIMENSION OXSUMIKSHF NDATF,LTIMF) 4OYSUM(KBHF 4 NDATF,L TINF)
DINEMSION USUM{KRYF o NDATFLLTIMF) , VSUMISBHF 4 MDATF,,LTINF)
DIRENSICN RSUMIKBEF ,NTATF, LTIMF) yNETLICF ,JCFY ,NETSULNCF)
DIMENSICN CAVSIKBHF)Y
DGURLE PRECISION DFKXS1,EFFLUX,FMAB,PHRI,THETN
DOuUBLE PRECISION Si,S2
_DATA PROGRM/ZAHRNT 27
CONSYRUCY F AND QIFF FOR K'—'ﬁ,:‘o P KX
NOEP=100
TOEP=TIME
NDAYO=TABS(NTRIP)
COMPUTE KBH ANCT INIVIALIZE
DIFF(LKKMY=0,
F{KKMY=C,
ZOLD=ZHT (KKM}
DOLD=DIFFEKKM)
FOLD=F (KKM)
0 1 K=1,4LBHX
KBH=X
INEW=ZCH(LBH)
IF(2Z0LD.LTLZNEHY GO TO 2
1 IF(£BHL.EQ.KBHX) CALL ERPOR(PROGRM,-1,ISOUTY
2 IF(NTRIP.LV.-1?
1CALL TRANPI(NET,NETSU,ZBH, TIMUP,USUM,VSUM,DXSUM, DISUN,RSUM,
2NDER, YOEP, INEWH, Y0, Y y2CyTO,SIGLO04SIGYO,RO,NDATO,y ICF, JCF,NCF,KBKF,
INDATF,LLYIMF,1,CAYS,wFZY

AMPNTY
AMBNT
AMENRTY
AMPNY
AMPNTY
AMEBNT
AMENT
AMBNT
AMBNT
AMBNTY
ANONT
AMONT
AMBNT
AMENT

AMBNT 3

AMBNT
AMENT
AMBNT
AMBNY
SUENT
AMENT
AMANT
AMANT
AHEBNT
AMBNT
ARRNT
AMENT
AMPNT
AHMENT
AMBNTY
AMBNT
ANBNT
ARUNT
AMBNTY
AMENTY
AMRNT
AMBNT
AMBNRTY
AMPNT
AMBNT
AMABNT
AMENT
AMBNT
AMBNT
AMPNT
AMENT
AMEBNT
AMENY
ANENT
AMENT
AMBNT
AMBNT
AMENT
AMBNY
AMENT
AMONY
AMBNY
AMBNY
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DNEW=DFZ (KGH,NGATO,LIIM) AMBNT g
FREW==WF7(£AH,NDATO LT IM) AMENT €9
NSLOPE= (ONFH-DOLD? 7 (ZNEW-7NL DY AMBNT 03 .
FSLSPE=(FNEN-FOLYY) 7 (ZNEN-70L0Y AMBMY 62 ‘
DO 5 KX=KKMA1,KKX ANPHY 67
ZHTKK=ZHT (KK} AMENT 64
IF(ZHYRKLTZNEN) GC TO & AMPNT 65
TF(KBH.LT.KBKX=1) GC TO 3 AMRNT 6F
&0 DIFF(KCY=DNEW AMPNT 67
FIKK) =FNEH AMDNT f 8
Gh 10 5 AMPNT &0
3 KBH=KAH4 g AMPNT T
IF(ZRTKKGEL7CH(<8HYS GC T 30 AMENT T8
O0LD=CNEW AMANT 72
FOLD=FNEW AMELT 77
7O0LDN=7ZNEW AMPNT 74
GO 70 38 AMPNT 7€
36 KAC=KHKe] AMENT 7€
YF{KBC.LTKRNX-1) GC TO 27 AMPHT 77
KBH=KRC AMPMT 78
31 ZNEW=Z7CHIKRH) AMEN? TQ
IC‘NYOY"?QLTO"P ﬁ"PN7 80
1CALL TRANPINE T,NFYSU, ZAH, YIMUP, USU,V3UM ,DXSUM,DYSUM,RSUM, AMPNT 81
2WDFP, TREP,ZNFUSX0, 7C,204Y0,SIGX0,SIGYQOPOGNPATO, ICF, JCF,NCF KPHF, AMBNT 372
INDATF LTIMF,2,CAVSyhF2) AMPNT 83
DNEW=0FZ (KBH, NDAYO, LTI MY AMPNT 8¢,
FNFK=-WFZ{KRH, NDATO,LTIM) AMBNT BAE
GO 10 46 AMBNT 86 -
32 KBNAMi=KBHY-1 AMENY 87 ;
DO 35 n=¥8C,KAHXML AMANT 38 t
§ KAH=K AMPNT 89 :
! IF(ZHTKK.GE.ZCH(KRH)) GO Tn 35 AMENT 33 :
Z0LN=TCHIKRHE=1) AMANT 91 !
IFINTPIF LT ,=1%) AMFNT 32 H
icALL TRANP {NET,NETSU,ZBH, TIMUP, USUM, VSUM,LXSUM,NTSUN,PSUM, AMANT g2 E
2NDEP,YDEP.Z0LD; X0, YCy 20, T0,SIGX0,S IGF0,POLNDRY I YCF o JCF - NCF, KAHF , AMANT 94 .
INDATF, LY IMF,1,CAVS,&F2) AMONT oF :
DOLU-DFZ {KRH=-1 ,NDATC,LTIH: AMRRT QR
FOLDT=MFZ(KXBH-1,NNATC,LTIM) AMPNT 97 ;
i GO YO 35 SMENT 92
! 15 CONTINUE AMENT 33 :
€0 TC 31 AMBH 100 i
38 ZNEW=ZCH{KRH) AMBAT101 1
IFINTRIDLY ~1) A4RNT102 g
1catL TRANF (NET,NFTSU,ZBH, TTHUP, USUM,VSUM,DXSUM,DYSUM,RSUM, AMEBNTIC? H
2NOEP, TDEP, ZNEW ;XU ¢ YC 9y ZCavTGoSICAO,SIGYD,RO,NDUT O, ICF,JCF¢NCOF . KEHF, AMPNTIUL :
INDATF,LTINF,1,CAVS, hF2) AMBNT105 3
DREW=DF 7 (K3H, NDATO,LTIM ANANTLG6 :
FHEN=~NFZ (K84 NDATO,LTIM) AMBNTLR? H
DSULOFE=(ONENW~-D0LN) /7 (ZNEW-Z0LD} AsIANT1GE H
FSLOPE=(FNEW-FO0!.0) 7/ IZNEW-201.0Y AMENTL0Q .
DIFF{LLY=DULI*DSL OPF* {7HTKK-70LN} EHRNT11Q
FIKK?=FCLO+FSLOPES T ZHTKK-Z0LNE AMSNT112
5 CONTINUE ANENT112
CORREQT DIFFUSIVITIES FGF CKOSSYNG TRAJECTORISS EFFECTS AMANT113
00 150 KK=KdM, KX AYENT13L .
150 CIFF(KX)=DONN®DIFF (KkK) AMDNT145
COMBINE STILL-AIR FALL RATES WITH VERTICAL WINDS AMENT 116

24
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250

CONPUTE E(0Y IN ACCONDANCE WITH REFLECTIVIYY CONTROL VARIABLE VETA

NO 250 KK=KKM, KKX
FAKRY =F (LY +L{KK)

TLXKME =y,

IF(VETALLT.N.) GO YC 17

WREFZF (KKHL%)
URFF=DIFFIKKHI4DIFF(KKMALINZ(2,¥%D7)
TIKKMI = (WRCFDRIF) 7 (YETACNREFY

CCMPUTE AA,BR,CC,DENON, ANC E FOR K=1,e04,KX=1

17

13

19

td
~N
n
e

OO OOOOND

2222

$2=07

S1=07

S1=51/8¢

52251/ 42.%S2)

DO 48 KK=KKMAL,KKX

COEKKY=R2% [DIFFIKK) s DTFFI{KK=1))
D0 19 KK=KKMyKKXS?2
AMC(KKY=CCUKKF1) ¢SL1¥F(KK+1}

DO 20 KK=KKMat,KKXS1
BB(KKI=AGIKK=-13¢TC (KK+ 1Y
DENOM(4K) =1 .+ THETQ®* (BB IKK) ~CC(KK) *E{KK=-1))
E(XKI=THETGSAA (KK) 7TENCM (KK)
DFAXYL=DIFF (KLXS1)
WRITEC(ISOUT,;2221)

FORMAT (20CONTENTS (F ARRAYS ZHT, F, DIFF, A4,
KRITS(ISOUT2222) 2¢+T
HRITE(ISOUT ,222?) +
HRITEC(ISOUT,2222) DIFF
WRITE¢TSOUT,22221 AR
HRITZ(ISOLT,2222Y 188
HRITE(ISOUTc22) CC
WRITECISOUT,2222) DENOM
WRITECISOUT 22223 €
FORPMAT{202413€10.2)

FETURN

EHG

Be, CC,

DENOM,

EZ)

AMBNT117
AMPNT118
AMENT113
AMPNT120
AMPNT121
AMBNT122
AMRNY{23
AMBNT124
AMPNT12S
AMRNY126
aMerMTI27
AMPNT128
AMPNT129
AMPNT130
AMOMT13)
AMANT 122
AMPNT133
AMPNT 134
AMBNT135
AMPNT 136
AMRNTL1Z7
AMENT 138
AMBNT120
AMBNT1LO
AMENTI4L1
AMANT 14?2
AMPNTI4L3
AMBNT14L
AMRNI145
ANBNTILE
AMBNT 147
AMBNT14LS
AMBNT149
AMBNT1SD
AMBNT1S51
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Y SUBROUTINE SPRVS(NET,NEVSU,ZBH,ZCH,TIMUP,USUM, VSUM,0XSUM,0YSUM,  SPPVS 1
. LRSUM, DFZ,HFZ, BAVG HAVG s ALT yRHO, ATEMP 4 AA,BE,CC, DENOM,DIFF,E,F,0,H, SOPVS 2
- 2ZHT, ICF, JCFyNCF,KAHF,NCATF L TINF, KKF g NATF ,CAVSY SPPYS 3
= ¢ SEPTEMBF2 1971 SPRVS &
2 c SURROUTINE SPRVS SUFEPVISES DIFFUSTIVE ANN/ZOR ANVECTIVE TRANSPORYT SPRVS 5
: c OF FALLOUT PARCELS LISTFD ON TAPE IPARKIN, PARCEL PARAMETERS ARE  SPPVS 6
c STORED IN ARRAYS XPAR,YPAR,ZPAR,TPAR,PDAM,PSAM ,RHFR,DNFR,ZLHF,VWFRSPRVS 7
c ONLY ONE PARCEL IS TRANSPORTED AT A TIME., FOR THIS PARCEL AROVE  SPRVS 8
c ITEMS ARE STORED IN XV,YP,2P,TP,PSIZ,PMAS,RKAF,DWAF,ZLON, VNAF, SPPVS a
c XPAR X COORDINATE OF PARCEL CENTER DATA VECTOR (AT TIME TPARY SPPVS 10
c YPAF - Y COORDINATE OF PARCEL CENYER DATA VECTOR (AT TIME TPAR) SPRVS 11
c ZPAR - Z COORDINATE OF PARCEL CENTER DATA VECTOR (AT TIME TPAR) SPRVS 12
c TPLR - TIME OF DEFINITION OF CLOUD PAPCEL DATA VECYOR SPPYS 17
c pnAM - MIDPOINT OF PARCEL PARTICLE SIZE CLASS DATA VECTOR SPRVS 14
c PGA'M - YOTAL MASS CF PARCEL DATA VLICTOP (AT TIME TPAR) <DPYS 15
c OWFR - RADIUS OF PARCEL AT €, 0. M, DATA VECTOR (AT [IME TPAR)  SPPVS 16
c UWFR - PARCEL THICKNESS DATA VECTOR (AT TIME TPAR) SPPVYS 17
c ZLWF - ALTITUDE OF PARCEL BASA DATA VECYCR (AT TTHE TPAR) SPRPYS 14
c VWFR = PARCEL VOLUME DATA VECTOR (AT TIME TPAR) SPRYS 19
COMMON ZQPARM/ IPOUT ,IPARIN,NBLK oNAT  ,NDELT ,KX ) KK SORYS 20
1,NSEQO ,ICX  ,JCX  ,NCX  ,KBHX ,NDATX ,LTIMX ,ISIN ,ISOUT SPRVS 21
2,E0NY ,FMBEL ,LSTEF ,MC(13),WINT ,XLLE ,LYLLC ,THETA ,ZMIN SPEVS 22
1,0SKIP ,MINT ,ZMAX ,TIMEX ,0T »DZ o XP ,YP , 2P SPPYS 22
%yDINCR ,DOHN ,TP ,ILOW ,DWAF ,RWAF LROPART,ZUPP ,VFTA SPRYS 24
5,D0PEN ,CROSS sTI'E ,KKMAL ,KKX  ,KKXS1 9KXMIN ,NDAYP SPRVS 25
COMMON ZQDSLE/DFKXS1,EFFLUX, FMAB,PHI,THETC SPPVS 26
: DOUBLE PRECISION AA(KKF),BB(KKF),CCIKKF) ,DENO" (KKF),E (KKF),F(KKF) SPPVS 27
2 i DOUBLE PRECTSION G (KKF) SPRYS 28
& DIMENSTION ALTI%ATF) ,RHO(NATF) ,ATEMP(NATF) SPPVYS 29
= DIMENSION NET(ICF,JCF),NETSU(NCF),Z8H (KBHF) ,ZCH{KBHF) ,DIFF(KKF)  SPRYS 30
DIMENS TON USUM(KBHF (NDATF,LTIMFY,VSUM(KRHF,NDATF yLTIMF) , W (KKF) SPRVS 31
DIMENSION DXSUM(KBHF,NDATF,LTIMF), DYSUM(KOHF,NDATF,LTIMF) Sepys 32
DIMENSION DFZ (KBHF y NOATF,LTIMFY 4ZHT IKKF) SPRVS 32
= DIMENSION WFZ (KBHF yNDATF,LTIMF) ,DAVG LT IMF) o HAVG ( KBHF , LT IMF) SPRVS 24
3 DIMENSION TINUP(LTINF) ,RSUM(KRHF,NDATF,LTIMF) SPPVS 35
- DIMENSTION XPAR(100) ,YPAP(100),ZPAR(1003,TPAR{100) ,PDAM(100) SPRVS 36
Rt DIMENSION PSAM(100) JRHFR(100) ,DHFR{100%,ZLNF(100) ,VWFR(100) SPRVS 37
e DIMENSION CAVS (KBHF) SPRYS 38
= DOUBLE PRECISION DFKXS1,EFFLUX,FMAB,PHI,THETQ SPRVS 39
: 801% FORMAT(£42T102,E12.4,T4) SPRYS &40
i 8015 FORMAT (2427103, 2ATREORNE (ADVCN)?2) SPRVS 41
¥ 3016 FOPMAT(? £I4,3E12.4) SPRYS 42
N, 8017 FORMAT (2427403 ,2AIREORNE (DIFFN) %) SPRVS &3
.- 3018 FORMAT (£42T103,2ADVECTIVE TRNSPT#) SPRVS &4
2 8019 FORMAT(2¢2T103,# IMFACTED WAFERZ) SPRVS 45
3 3020 FORMAT (2427103, 20UTSIDE WINDGRID?) SPRYS 46
8021 FORMAT(20236X,2PARTICLE SIZE CLASS#E12,4,2 MICRCNSZ) SPRVS 47
3022 FORMAT(# 222X, 2FALL RATF#E12.4,2 METFRS/SEC AT ALYITUDEZE12.4,2 SPPVS 48
3 1 METERS2#/22X,2UPPER LIMIT INPUT ALTITUDE FOR ADV. TRANSP. ISZE12.4SPRVS 49
23 292 METERS?) SPPVS S0
= 8024 FORMAT(202T72,2NSEQ2V11,2XP2T23,2YP2T35,2ZP2ThT,2TP2TS8,2PMASET70,2SPRVS 51
E 1RWAFZ2T82,2ZLOWETOL , 2DHAF2T 107 ,2DZ2T116,2KX2/) SPRVS 52
=3 8025 FORMAT(2O0NEGATIVE DEPOSIT. WAFER NO.#I4e2 AT TINEZE12.4,2, VARIABLSPRVS 53
E SES EFFLUX,FMAB,DEP #2D12.4,E12.4/) SPRVS 5S4
3 DATA PROGRM/2SPRVS #7 SPPVS 65
.- JF=100 SPRYS 56
3 KKMAL=¢KMe 1 SPRVS 57
E: THETO=THETA SPRVS 58
i
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PHI=1,-THEYQ
KXBF=0
MGC3=MC(3)
NSEN=0
PSZRE=<2,10
COMPUTE OVLRALL AVERAGE VERTICAL VELOCIYY FOR THKE FIRSY UPDAYVE
HAVGK=0.0
KBHM1i=KBHX~-1
DO S50 K=1,KBHM1
50 WAVGK=WAVGK ¢ WAVG{K,11*(2BH(K+1)
HAVGK=HWAVGK/Z(ZBHILALX)=28H (1))
COMPUTF TIMEX MARGIN FACYCR FOR ADVECTIVE TRANSPORT AIRBOPNE TFST
IF(NDATX-1)70,70,60
60 SLOP=1.1
GO TO 30
70 SLOP=1,0
COMPUTE MINIMUM SMALL ALTITUDF INCREMENT
80 DZMIN=(ZMAX~-ZMIN} /KX
CiiT IPARIN TAPE AY BREGINNING OF INPUT PARCEL
100 READ(IPARINY NP
IF(NP.LE.O) GG ¥0 805
IF(NP.GT, jF) CALL ERROR(PROGPM,-100,IS0UTY
COPY IN A B8LOCK OF INPUT FARCEL PARAMETERS FROM TAPE IPARIN
READ(IPARIN) (XPAR({J),YPAR(JS) ,ZPAR(JY ,TPAR( 1Y ,PDAMC ) ,PSAM(),
IRWFRIJY yDRFREIV S ZLHFLJY JVHFR(J) 4, =1,NP)
COMMENCE PROCESSING BLOCK OF INPUY PARCELS ONF AT A TIME
D0 1000 J=1,NP
NSEQ=NSEQe1
IFI(NSEQ.LT.NSEQO) GC TC 1000
XP=XPAR( )
YP=YPAR(J}
ZP=2Z2PAR(Y)
TP=TPAR(N}
PS17=1.0E6*PDAMCY)
PMAS=PSAM(I}
RHAF=RWFR(JY/2,
DWAF=DHFR{J)
ZLOW=ZLHF {(J)
VHAF=VHFR{J}
FOR NEW PARTICLE SIZ2E CLASS
IFC(ABS{(PS1Z2-PSZBEY /PSIZY.LE.1.0E-10) GO YO 103
HRITE(ISOUT,8021) PSI?
COMPUTE MID-ATMOSPHERE FALL RATE FAV FOR NENW PARTICLE SI7E CLASS
H=(ZMIN+ZMAXY /2.
CALL TRPL(HNAT,ALT,RHC,DEN)
CALL TRPL(H,NAT,ALT,ATEMP,VISY
CALL FALRT(PSIZ,ROFART,H;DEN,VIS,FAV,ISOUT)
FAV=FAV-WAVGK

- IBHIK))

OZMIN

BLOCK

CHECK

COMPUTE UPPER LIWIT ALTITUDE FOR ADVECTIVE TRANSPORT OF THIS SIZE PART,

CALL CALIQ(ZBH,KBHX ,ZHIN"lg KBHZ’

CALL TRPL(ZBHIKBHZ) 4NAT,ALT,ATEMP,VIS)

CALL TRPLIZBH(KBHZ)Y 4NATLALT,RHO,DEN)
CALLFALRT(PSI2Z,ROPART,ZBHIKBHZY 4DEN,VIS,CAV,ISOUTY
TOEP=TP &+ (ZBH(KBHZ2) - ZMIN) /Z(CAV ~ HAVG(KBHZ-1,1))
KBHM1=KBHX-1

00 1001 IZ=«KBHZ,KRHM1

CALL TRPL(ZCH( IZ )} yNAT,ALT,ATENP,VIS)

CALL TRPL(ZCHC IZ ) ,NATY,ALTY,RHQ,DENS

SPRVS 63
SPPVT A0
SPRVS 61
SPRVS 62
SPRVS 62
SPRVS 64
SPRVS 65
SPRVS 66
$PPYS B7
SPPVS /@
SPPVS 69
SPPVS 70
SPeys 71
SPPysS 72
SPPYS 72
SeFVS 74
SPRYS 7%
SPEysS 7F
SPePVS 77
SPRVS 78
SPRVYS 79
SPPVS 80
SPRVS 81
SPRVS 82
SePys 83
SPPVYS 84
SPRYS 3t
SPRVYS g6
SPPVS 87
SPRVS 88
SePyYS 82
SPRVS 990
SPRYS 91
SPRVS 92
SPPVS o2
SPPVS 9L
SPRYS 95
SPRVS 9¢
SPPVS 97
SPRvVS 98
SPPVS* 99
SPPVS100
SPRVS101
SPRVS102
SPRVS102
SPRVS104%
SPPRVS105
SePVS106
SPRvVS107
SPRVS108
SPRVS1069
SPRVS110
SPRVYS111
SPPVS112
SPRVYS112
SPRYS114
SPRYS11E
SPRVSiie
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CALLFALRYT(PSIZ,ROPART,2CHL I2 3Y4DEN,VIS,CAV,ISOUT)
TNEP=TNEP + (ZAH(IZe¢1) - 7BHITZII/(CAV- WAVG(IZ, 1))
IF(YDEP.GT.SLOP*TIHMEX) GO YO 1002

1001 CONVINUF
ILI%=5,0C4
GO Y0 1003

1002 ZLIM=7BH(IZ+1)

1003 WRITE(TISOUY,8022) FEV,H,7LIM

WRITE(ISOUT,3024)
COMPUTE PARTICLE FALL RATE TAPRLE FOP EACH ATMOSPHERIC STRATUM WHEN
c A NFW PARTICLE SIZE IS ENGCOUNTERED

DO 101 XXZ=1,KBHX
CALL TRPL{ZCH(IKKZY yNAT,ALT,ATEMP,VS)
CALL TRPL(ZCHI(KKZY 4NAT AL T ,RHO,DENY
101 CALL FALRT(PSIZ,ROPARVT,ZCHIKKZ) sDEN,VIS,CAVSIKKZ),IS0UT)
COMPUYE NIFFUSIVITY CORRECTICNS FOR NEW PARYICLE SIZE CLASS
NDOWN=(FAV¥EDDY) ®¥2
CROSS=1./7SART(1.+4.*D0OWNY
DOKN=1 ,7/SIRTC( 1., ¢00HN)
PSZ6E=PSIZ
103 WRITE(ISOUT,3016) NSED,XP,YP,ZP, TP ,PMBS,RHAF,ZLOW,ORAF
CANCEL PROCESSING OF PARCEL IF IT HAS ALREADY INPACTED
IF (IFIX(DWAF).GY.03 GO TO 1200
WRITE(ISOUT,3013)
CALL DUMPERIXF,YP,7P,TP, RHWAF, PWAF, PMAS,PSIZ,0.50,
1ISOUT, IPOUT,,MCT, NRL k)
GO 10 1000
COMPILTE INDFX OF MESH OR SUR-MESH CONTAINING PARCEL CENTER POSITION
1200 CALL NESTINET,NETSUXP,YP,NDATP,XL XRy YL, YUL,ICF, JCF,NCFY
CANCEL PROCESSING OF PARCEL IF IT¥ IS INPUT QUTSYIDE ATMOS.
IF(NDATP,GT.0) GO TC 1248
WRITF(ISOUTY,3020)
GO T0 1000
COMPUTE AVERAGE FALL RATE CAV
1248 ZUPP=Z2{L 0OW+DHAF
ZLO=ZLCW~-ZMIN
ZUP=ZUPP-ZMIN
H=ZMIN+ZUPZ?2,
CALL TRPL{R,NAY,ALT ,RHO,DEN)
CALL TRPLUIHJNATLALT ,ATEMP,VIS)
CALL FALRY(PSIZ,ROPART,Hy;DEN,VIS,CAV, ISOUT)
CANCEL PROCESSING OF PARCEL IF IV WIlLL REMAIN AIRRORNE RY DIFFUSION
DAV=DOKWN*DAVG (1)
CAV=CAV~-HAYGK
TFLY=TIMEX-TP
IF(TFLYLELD0s) GO TC 1289
CALL ESYM{ZUR,CAV,DAV, TFLY,PUP)
CALL ESTM(ZLO;CAV,DAV,TFLY,PLD)
PDEST=i.C-(PUP-PLOYZ7(ZUP-ZLDY
IF(GSKIP.LEL.PDESTY GO TO 1250
1249 HWRITE(ISOUT,8017)
GO0 Y0 1000
COMPUTE TRANSPORT RY ADVECTION IF TRUNCAYION ERROR IS EXCEEDED
1250 IF(DZMIN.LE.0.2%DAV/FAVY GO YO 1500
CANCEL PROCESSINGC OF PARCEL IF IV WILL REVAIN AIRBORME BY ADVECYION
IF{ZLOWL LT 7LIMNY GO TO 1%83
KRITELISOUY,8015)
GO .0 100D

28

SPrYS117
SPPVS1LA
SPRYS119
SPPVYS120
SPRYS121%
SPRVS122
SPRYS122
SPRYS124
sPepysicze
SPRVS126
SPrys127
SPPyS128
SPRyS124
SPRVS138
SPPYS134
SPrvS132
SPPVYS133
SeRVLiiL
SPLVS13S
SPPVYS13F
SPRPVYS137
SPRVS138
SPRvVS13Q
sepysSiLe
SPRYS1LY
SPRVS14L2
SPPVYS142
SPRYS14L
SPRVS145
SPRVS1LE
SPRVS147
SPPVYS1LE
SPRVS149
SPRYVS150
SPPVS161
SPPRVS1Se
SPRVS153
SPRV<1S4
SPRY<15%5
SPRVS166
SPRVS1SY
SPRVS1GS
SPPVYS1SQ
SPPYS160
SPRYS161
SPRVS162
SPRPVYS163
SPRVS16/.
SPRVS165
SPRVS16€
SPRVS167
SPPVYS168
SPPVS169
SPRYS1TO
SPRVSIT1
SPRVS172
SORYSLI?TI
SPRVS174
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1609 WRITELISOUT,8013)
CALL
1TOEP,CAV 4 PHUAS ,PSTZ ) JICF yICF  NCF KBHFy NDATFLTINT,, CAVS, WF Y
GO Y0 10090
COMPUTE SMALL ALTITUDE INCREMENT DZ
1500 DZMAX=0OWaF
1501 IF(DZNAXJGELUGZMINY CGU TJ 1582
DIMALX=2.,0*D2MAX
G0 70 1501
1502 N7=0.2%DAV/FAY
IFC(BZ,GV.0ZHAXY DZ=r7M:0X
KXz {ZMAX~-ZHINY /UIZ2+1,
IFEARLUTLKXMINY KX=kYH4IN
D7=(ZMAX~7MINY 7KX
WRITE(ISOUT,3018) NZ,4&X
COMBUTE ALTITUDE INCREMENY AND FALL RAYE DATA VECTORS
IF(C «EQ.KXPREY GO TC 1395
KKX.. KM+ KX
KKXS1=KKX~1
DO 1304 KK=1,K&X
IHTU(KKI=ZMINFDZ7¥ (KK ~-KKM)
CALL TRPLIZHT(KK) ¢ NAT ALY ,RHO,UEN)
CALL TRPL(ZHTEIKKY JNATLALTLAVEMP,VISY
1304 CALL FALRTH{PSIZJROFAPTJZHTILK) yDEN,VIS,HIKK), ISOUTY
KXBE=KX
COMPOSE INITIAL CONCERYRATION DAVA VECTOK
1305 CALL CONC{7HT 4Qy KK
CANCEL PPOCESSING OF HAFER TIF INITTIAL ATREORNE MASS IS INADEQUATC
IF(FMAR,LT,.1) GO TO 1800
DEPBE=0,.
NTRIP=NDATP?
COMPUTE FIRSY DEPOSIV JINCREMENY TIME INTFRVAL TOFLY
TOELY=TFLY/ZNDELTY
TLARG=TDELY
TAE=L,¥ZUP/ {3, *CAVY
IF(TAELT.TFLYY TDELY=TAE/NDELY
TSMAL=MINY*DY
IF(TOELT LT TSHAL) TDELT=TSMAL
COHMMENCE DEPOGIV TIME LOOF
YIME=TP
TPAUS=YIME
LTIM==1
NPASS=1
X0OBE=XP
YORE=YP
1 LSTEP=TDELY/DT +i.
YDELT=LSTEP®*DY
135 TPAUS=TPAUSHIDELY
COMPUTE DATA SET TIME INDEX LTIM
CALL CALIS(UIINMUP,LTIMX,TINE,+1,LTINA)Y
IF(LTIN,NE.LTIMAY) GO TO 3
IFITABSINTIRIP)-1) 31,32,31
3 LTTM=LTIMA
COMPOSE CONCENTRATION COEFFICIENT DATA ARRAYS
31 CALL

AOVEC (NE Ty NETSU,,Z8H, TIHUP,, USUN,VSUN, DXSUMN, DYSUM,RSUN,

AMBNT (ZCH DF24HFZ 3 ZHT Wy DIFF,AQ,8B8,CC o DENGH,E,F,NET,

SPRYSiTE
SPPVSiT7E
Sepysir?
SPRYSiZe
SPRVS179
SPRVS180
SPRVES13}
SPRVS182
SPPVSisly
SPRvS18L
SPRVS18%
SPRVUS18€
SPRVS187
SPPVS188
seeysiaa
SPRVS190
SPRVS131
$PPYS192
SPPVS193
SPRVS1.34
5PRVS195
SPRVS146
SPRVS197
SPRYS198
SPRVS199
SPRYS201
SPRYS201
SERYS202
SPRVS203
SPRYS20&
$PRYS205
sSeRYS20€6
SFRVYS267
3PRVS208
SPRYSZ0Q
SPRYS210
SPRVYS211
SPRVS242
SPRVS212
sPPvs21e
SPRYS21S
SPPVS216
SPPYS217
SPRVS218
SPRYSZ21a
SPRVS220
SPpvs221
SPPVS222
EPRY3223
SPRYS224
SPRPVS225
SPRVS226
SPRVS227
SPRVS228
SPRVS229

INETSU,Z8H, TIMUP,USUM, VSUM, DXSUK DY SUM, RSUM,NTRIP,,LTIM,ICF,JCF,NCF,SPRVS230

2XBHF 4y NDATF LTIMF,XKKF,CAVSY
NTRIP=-NDATX

SPRYSZ31
SPPVS232
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PO“PUTE NUMBEP OF ITERATICNS LSTEP OF SOLUTION YO VERVICAL DIFFUSION
c DIFFERENCE EQUATION FOR THIS DEPOSIT INCREMENT TIME INVERVAL
32 IF(LTINGGE.LTIMXY GC TC 138
IF(TPAUS.LT . TIMUPILYIM+1)) GO TO 140
TPAUS=TIMUP(LYIN+1)
TOELY=TPAUS=-TINME
LSTEP=TRELY/Df ¢4,
TDELT=LSTEP*DT
138 IF(TPAUSLLY.TIMEX) €O TO 1%0
TPAUS=TIMEX
TOELT=TPAUS~-T IME
LSYEP=TDELT/DT+14,
TOFLV=LSTEP®*NY
IF(LSTEP.LE.D) GO TC 1000
140 IF(NPASS.NE.1) GO TC 4
NPASS=2
TOELYP=TDELT
COMPUTE DEPNSIT INCREMENT FRACTYIONAL MASS DEP
4 CALL CIFFF(Q,28,87,CCyDENOM, E,F,NEP ,KKF)
CHECK DEPOSIV INCREHMENT FRACTYIOMAL MASS OEP AGAINST OOPEN
IF{DEP,GE.-DOPEN®*TDELTY)} GO T0O 5
HRITZCISOUT,30253 NSEOQ,VIME,EFFLUX,FMAR,DEP
S IF(DEPLGT.DOPEN*TDELY) GO TO 7
CHECK CUMULATIVE AIRBORNE FRACTIONAL MASS FMAB8 AGAINST FMBEL
IF(SNGLIFMA L GT,FMREL) GO TO 135
GO 10 1009
COMPARE RATE OF CHANGE OF OLPOSIVION RETE DPCP WITH DINCR AND ADJUST
C NEXT VDELY
7 DPDP=((OEP, TOEL T) - (CEPRE/VTDELTBNIZTGELT

IF({DFDP, LT, DINCR) GC TC 10
TDELYB=TDELY

TOELY=TOELT /2,
IF(TOELT LT TSHAL) TOELT=YSMaL
50 70 13

10 IF(DPDP,GY,DINCRY GC Tu 13
TDELTB=TDELTY
TOELT=2,*TNELY
IF(YDELY.GY.TLARGY TDELT=VLARG
COMPUTE DEPOSIV TNCREMENT MASS PMDEP
13 PMDEP=PMAS®*DEP
DEPRE=LEP
NDEP=0
ZDEP=ZMIN
TOEP=TIME

COHPUTE DEPOSIT INCREMENT POSIVION (X0,Y0,Z0) AND HORIZONTAL DISPERSION

] PARAMEYERS (SIGX0,SIGYC,R0)
caLL

AT YIME=TO

2NDATFLLTIMF ,1,CEVS WF7)

CONTINUE ON TO NEXT WAFER IF THIS ONE LIES OUYSIDE WINDFIELD
IF(NDATOL.LE.3) GO TC 1800

COLLECT FINAL RESULTS FOR THIS WAFER AND SYORE IN BUFFER DATA VECTORS
XH=(XQeMNBEY/ 2,
YH=(YO*YUBEYV/2,

CaLL DUMPER(XE,¥H,20,T0,SIGX0sSIGY0,PMDEP,PSIZ,R0,0,
1IS0UT, YPOUT,MC3,MBLK)

X08E=Xx0

Y08C=YJ

30

TRANP(NEV,NETSU,Z8H, TIMUP,USUN,VSUM,DXSUM,DYSUM,PSUM,
INDEP,YOEP,ZDEP 4 X053 ¥CyZ0,TO,SIGX0,SIGYO,RCyNDAT O,y ICF,JCF,NCF,KBHF 4

SPRVS2%?
SPRYS234
SPRVYS23%
SPRVS236
SPRVS237
SPPVS238
SPPVYS239
SPPVS240
SPPVS241
SPPYS242
SPPVYS243
SPRVS244
SPPYS24L5
EPPVYS246
SPPVS247
SPRYS?24, 8
SPRYS242
SpRys2so
SPPVS251
SPRVS252
SPPVS253
SPRYS254
SPPYS255
SPRYS256
SPRYS257
SPPYS254
SPRVS259
SPRVS260
SPRYS261
SPRVS262
SPRVS26Z
SORVS264
SPRVS265
SPRVS266
SPPYS267
SPRVS268
SPPVS269
SPRVS270
SPRVS271
SPRVS272
SPPVS273
SPRVS274%
SPRYS275
SPRVS276
SPRVS277
SPRVS27a
SFRYS279
2PRVS280
GPRVS281
SPRVS282
SPRVS283
SPRVS284
SPRVS285
SPovVS236
SPPVS287
SPRrvS288
SPRrvS28¢
SPRVS29C
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TF(TIMESDT LY, TIMEX) GO TO 1§

1003 CONTINUE
GC 190 100
CoOPY OUT BUFFER DATA VECTCRS, WAFER PROCESSING HAS REEN COHMPLETED

806 CALL

DUMPER(0 900900900y

1ISOUT, IPOUT ,4C3,NBLK)

CALL

DUMPER0 900900904y

1IS0UT, IPOUT,MC3,NBLK)
REWIND TPARIN

END FILE IPOUT

REWIND 1POUTY

RETURN

END

| P

Sey

0oy

D.’

0.y
0.y

0ey0.5939,

Be90.9999,

SPRYS291
SPPVS292
SPPYS293
SPRVS294
SPRYS295
SPRVS296
SPpPv<297
SPPVS298
SPRVS299
SPPYS200
SPFVS3G1
SPRVS30e
SPPVS303
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-3 SUBROUTINE TRANP(NET.NETYSU,Z8H, TIMUP,YSUM,VSUM,DXSUM, DYSUN,RSUM, TRANP 1
1 INDEP,TOEP, ZDEP, X0, YCyZ2CyTO,SIGX0, SICYO,ROyNDATO, ICFy JCFy NCF,KBHF, TRANP 2
3 2NDATF,LTIMF,KRIP,CAVS, HFZ) TRANP 2 !
2 c SEPTEMRER 1371 TPANP &
31 c SURROUTIME TRANP DETERMINES (AT AN INPUT TERMINAL ALYITUDE PLANE) TRANP &
: c THE WAFER HORIZONTAL CENTE® PUSITION AND CISPERSION PARAMETERS FORYRANP §
: c AN INPUYT TRANSPORT FLIGHT YINE TRANP 7
> c CAVS - PARTICLE FALL RATE TABULATED FOR EACH ALTITYUDE STRATUA TRAMP 8
E c DXSUM -~ TURBULENCE X COMPONENT (WEIGHTEQ SUMY 3-0TM, DATA ARRAY TRANP g
B c DYSUM - TURBULENCE Y CONPONENT (WEIGHTED SUM) 3-DIM, DATA ARRAY TRAN® 1§
¥ c NET - HORIZONTAL SPACF LONTROL NEY MESH 2-DIN. ARRAY TRAN® 11
4 c NETSU - HORIZONTAL SPACE CONTROL NET SUR-MESH DAYA VE3TOR TOANP 12
4 C RSUM - WIND HEADINCG ORIENTATION ANGLE (WEIGNYTED SUM) 3-DIM, ARRAYTRANP 13
; C USUM - WIND X COMPCNENT (WEIGHTED SUMY 3-DIM, DATA ARRAY TRANP 14
3 c VSHUM - KIND Y COMPRCNENY (WEIGHTED SUM) 3-DIM, DATA ARRAY TRAND 45
e c Z3H - ATMOSOKERE SYTRATA RASE-ALTITUDRE DAYA VECTOR TOANP {6
: c MODE ~ COMPUTATTION MODE SWITCH TRAMD {7
c 0 RAPID COMPUTATION TRANP 18
c 1 LAYERWISE COMPUTATION YPANP 10 ¢
c NDEP -~ COPTION CONTRCL VARIASLE TRANP 2C
c ZERO IF SIGXO AND SIGYO ARE TO RE COMPUTED TRAN® 21
c NON-2ER0 IF SIGXO AND SIGYO ARE NOT TO BE COMPUTED AND TRANP 22
c IF NDATN IS Y0 3E POSYTIVE ALWAYS TRANP 23 |
c TDEP - ADVECTIVE TRANSPORYT TIME INTERVAL TRANP 24 ! :
C KRIP - CONYROL YARIARLE TRANP 25 ;
c 8 FOR ANVECTIVF TRANSFPORY TRPANP 2% 3
c 1 FOR DIFFUSIVE TPANSPORT TPANP 27
c WFZ - VERTICAL WIND FIELD TRANP 28
c ZDEP ~ ADVECTIVE TRANSPORT TERMINAL ALVITUDE TRANP 20
c 10 ~ TIME AFYER FARCEL, ANVECTINON TRANP 30
c X0 - PARCEL CENTER X COORDTNATE AFTE® ADVECTION TRANP 31
c YO - PARCEL CENTER Y COORDINAYE AFIER ADVECTION TRANP 32 | :
c -~ 20 - PARCEL CENTER 7 COORDINATC AFTEE ADVECTION TRANP 32 ! i
e SIGX0 - PARCEL MASS HOR. STAND. NEY. DOWNWIND AFTER AGVECTION TRANP 34 :
c SIGYN - PARCEL MASS HOR, 3T:ND. DEV. CROSSWIND AFTFP AQVECTION TRANP 35 :
c ' NDATO - HORIZONTALL INDEY OF LAVYTICE CELL CONTAINING POINT (XG,YC) TRANP 36 3
c R0 ~ WIND HEADING GRIENTATION ANGLE AFTER ADBVECTION YRANP 2 : £
COMHON /Q0FARM/ IFNUT ,IPANIN,NBLK HNATY ~NDELT ,KX s KFM TRANP 38 :
§414SE0Q2 LICX s JOX s NCX s KBHX oNOATX HLTIMX LISIN s ISCUTY TRANP 29 § :
2,EQGT SFMOEL LLSTZP ,MC{13),WINT ,L,XLLG LYLLC LTHETA ,Z2MIN TRANP 40
3sC3QIP (MINT ,ZMax LTIMEX ,DT s07 ) XP s YP ' 2P TRANP 41 :
&,BINCR ,OCWN ,TC 2 ZLOK  ,GKAF  LRWAF  LROPART,ZUPP ,VETA TRANP &2 §
5,570PEN (CRNSS ,TTME ,KKAAL ,KKX sKKXSE ,KXMIN 4NDATF TRANP 43 ;
DIMENRSION NETLICE o SCF) 4NFTSUINCFY , TOHCKBHFY yUSUMIKBHF yNDATF LT IHFI TPANP 44 :
DIRENSIHN VSUM(/BHF JNDATE LT IMFI DXSUM(KBHF 4 NOATF ,LTINF) TRAND 35 %
DIMENSTON DYSUNIMBHEF NNATS ,LTIMFY , YINUPILYINF) TRANP 46 ! 3
DIMENSION CAVS (KBHF) T2ARE L7} :
GIMENSION RSUMEKBHF yRDATF,LTINF) TRANP 48 3
DIMENSION WFZ{KBHF ,NOATF,LTIMF) TRANP 49 3
DATA PROGRM/2TRANP 2/ TRANE Sg@ 3
2 FORMAT (2 TIME=2E12,.4y2e ALT=2FE12.hy%te X-POS=£E12.%;%. Y-POS=2E22 .4 TRANP =1 i
29%s CSELL=2IR,2 REAGHEDY) TRAND 52 3
3 FORMAT(Z TIME=2E(2.0U42. ALT=2E12.4,%. X=-PUS=2E12.b4,2, Y-POSz2EL2,4TRANP 53 z
3,2, CELL=21I6,2 KYVEMPTED?) TRANP S4 - 3
4 FORMATCLOWAFER WITH INITIAL CONFIGURATINN XP,YP,2ZP,TP 24E12.4/2REQTRANP 55 ¢ .
10UIRED CHANNELLING AT CONFIGURATION XC,YC,2C,TC 24E12.4) TRANP Sg 3
EPSILO=,0005 TRANP 57 $
EPS=EPSILO®WINT TRANP 58 @ 3
=
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C

C

50
110
111
112

CALIYH

CONSI
200

205

«06

213

CALIBRATION OF ZO AGAINSY

CONSIHER <XCURSTON 1O

EPST=EPSILO*TOLP
EP<7=.1
XN=%XP

YO=YP

0=20

To=TP
SIGXO=0.
STGYO:O.
RO=0,
MOATC=NDATI
NDTC1i=0
NOTO01=0
KBHC1=0
KBHO1=10
CONTINUE
KAY=~-1

IF (KRIP.ER.L) GO TC 50

CALCULATF FALL VEWOCITY FCR ADVECTION ON RASIS IF L0CAL

FALL RATE AND WIND FIELD AND STORE IN WEAR
CALL CALIB(Z3H,KBHX,20,KAY KBHTY

CALL CALIB(TIMUP,LTIMX,TO0,1,LYIM

HRIAR=WFZ (KBHZ-14NDATO,LTIMI-CAYSIKBHZ~1)

IF (WBAR) 112,111,110

COMPUTE THE VERTTCAL PSEUDO-VELOTITY WBAR AND STORE ITS SIGN IN KAY

FOR THE DIFFUSIVE SETTLING CASE

WBAR=(ZDEP-2P) /(TDEF=-TP)

IF(WRARY 112,111,11C

KAY=xKAY+1

KAY=KAY+1

CONYINUE
RATION OF ZDEP AGAINST ZRM YIFLDS TERMINAL Z83H<PLANE

iF (KRIP.EQ.1) CALL CALTIB{(ZBH.XBHX ,ZDEP,KAY (B H)
DER KAY=0 CASE INDEPENDEWTLY

IF(KAY.NE, DY GO TO 206

IF (KRIP.EQR.1) GO TC 205

IN THE ADVECTIVE TRANSPORY CASE WHENEYER THE ACYUAL FALL RAYE
IS ZERC THEN SET THE DEPOSITION 7TIME INCREMENY EQUAL TO THE
TIME LEFT BEFORE THE WIND FIELD IS UPQATED
TSEG=TIMUP(LTIM+1)~T0

KBHC=KAHZ+1

KRHO=KBHZ

60 TO 300

TSEG=TDEF-T]

MONDE=1

¥IHC=KAH

£BHO=¥AHC~1

GO 0 306
7BH YIELDS CURRENT 2BH-PLANE
CALL CALIB{ZBh, KBHX yZ0y=XAY,KIRY}
CALL CALLB(ZDH, ,KBUX ;Z0,+KAY, KRHCL
IF (2KRIP.EQe0)+0R, (KBHD NE.XTPY)) GC
TERMINAL ZAH-PLANE

D 233
RBHC=KO™

ZEST=ZEAKING)

NOBEI=0

IFIKAY#IKBHO-KBHC) # 1Y 724,213,218

CONSIDER EXCHRSION BETWECMN ADJRCENT ZDH-PLANES

YIHCKRHCHKAY

b ¥ TS

TRAND 59
TRANP 60
TRANP 61
TRANP 62
TRANP 67
TRANP 64
TRANP 65
TRANP 65
TRANP 67
TRENP &8
TOANP €9
TRANP 7§
TRANS 71
TRANP 72
ToANP 72
TRANP 7&
TPANP 75
TOANP 76
TRAME 77
TRANP 78
TPANP 70
TR.NP 80
TRANP 81
TOANF 8%
TRANP 33
TRANP 84
TRANP 86
TRANP 86
TRANP 87
TRANP 88
TRANP 89
YRANP SO
TRANP 31
TPANP 92
YPANP 93
TRANP 94
TRAUP 95
TRANP 95
TRANP g7
TRANP 98
TRANP 93
TRANP100
TOANP107
TRANP1G2
TRANP1G3
TRANP1OG
TRANP10S
TRANP1G6
TRANPLOT
TRANP108
TRANPLUO
TRANP11D
TRANPLS
TRANPL12
TRANP113
TRANPL14
TOANP115
TRANPL1€

33
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ZEST =2 AH{LRKC) TRANPC147
MODE=1 TRANP119
IF((ABHCLLE.K3HX) , AND, (KAY*ZEST.LELKAY*Z7BEP)) GO TO 271 TRANP142
CNNSIDER EXCURSSON TO TERMINAL 2DEP-PLANE TRANP120
214  KBHC=KRMOD+ CAY TOANPL21
2EST=70€P TRANP122
HODC=1 TRANPL2Z

221 TSEG=(ZEST-201/7HRAR TRANP{2L
CHECK IF UPDATE YIME BCUNCARY WILL BF CROSSED TRANP12S
300 TYC=TO+YSEG TRANP126
CALL CALIRITIMUP,LTIMX,TQ,1,LTIN) TRANP127
TFCOLTIR LY LTIMX) AND (TIMUP(LTIME L e L TCII T SEG=TIMUPCLTING1)-TOTOANP128
COMPUTE AVERAGE HORIZONTAL VELOCITIES URAR AND VSAR TRANP123
KTGHA=KAHQ TPANPL3D
KBHB=KRHC TRAND13Y
IF{KAY.LY.0) GO TO 4O€¢ TRANPL3?2
KBHA=KBHC ToauP{32
K3HA=KOHE TPANFL3L

405 CALL GETDAU USUM,Z2R+,KBHA,K3HB NDATO,LTIM, UBARKRHF,NGCATF,LTIMFY TPANPL3S
CALL REVDAC VSUM,ZRH,KBHA,XBHR,NDATO,LTIN, VBAR,KBHF,NDATF,LTINMF) TRAMPLIE

447 TFINDEP,ME.D0) GO TO 412 TRENP137
CGMPUTE AVERAGE HCRIZONTAL DISPERSION AND HIND CRIENTATICM AMGLE ToANP 3R
CALL CGETDA(OXSUM,Z8+,KRHA,KTHB,NDATO,LFIM,DXHAR, KRHF,NDATF,LTIMI ) T2ANO139

CALL GETDA(DYSUM,ZRK <NHA, LBHB,NCATO,LTIN,DYBA®, KBHF,NDATF,LVIMF: TRANP14D

CALL GETDA( RSUM,7ZR},XBHA KBHR,NDATOLTIM, RBAR,KBHF,; N0ATH,LIINF) TOANPLG4]

RC=RO4+RBAR TRANELL2
SIGXC=SISXD+DKAAK® TSEG TRANP1LZ
SIGYC=SIGYO+DYBAR®TSEG TRANPLOL

COMPUTE CUKRENT POSITION AND TIME {XC,YC,2C,TC} TRPANP14LS

w12 TC=TO+TSEG TRANP14LE
ZC=20+WBAR*TSEG TRANP147
XC=XN+UBAR¥TSES TRANP14LS
YC=YO+VRARZTYSEG TRANP1ILAQ

¥ CALL NESTUNET,HETSUSXC,YCoNDATC XL g XRy YL,y YULICF, JCF,NCFY TRANP150
o IF(MC(L).EQ.1) WPITE(ISOUT,X) TC,ZC,XC,YC,NOATC TRANP151
3 COMPARE CURRENT MESH INDEX NDATC WITH PREVIOUS MESH INDEX NDATY TRANP152
2 IFINDATC.EQ.NDAfO) GC TO 700 TOANP153
= COMPUYE INTERFPOLATED SGINT TRANP1SGL
3 XT=XT TRANP1SS
53 Yr=vys TPANP1SE
2 2v=2¢ TOANP1IS7
. IF {NUDELEQ.3) GO TC 212 TR NP153
CALL BCUNINET;METSU,XT,¥T5X0,yY0yXC,yYC,y T CF 4 JCF 4 NCF) T r4NF159

> ZC=SOOTI LY T-XCI**24(YT=YCY**2) Z(U{XT=-XO0)**2¢(YV=-V0)I ">} TRZNPiI6D
% C=IT42C%(20-£T} 1RANP16L
g IF(ARSIWRAR)LE.1.IE-3C) GO TO 51§ TOANP162
K TSEG=(ZC-20)/KRBAR TIANP1E3
3 €0 1O 518 TRANP16G
g 516 IFSABS(UBAR).LE.1.0E~-30) GO TO 532 TRANP166G
: TSEG= (XC=X0V/UBAR TRANIF166

.4 R0 Tn n18 TRANPLGT

B 513 YF(ABS(VBAR).LE.1.RE-70% GO TO Si6 TRANP168

= TSES<(YC-YO N/ ¥BAR TRANP169

- ol 6N TE 5i8 TEANPLTG

© 516 OALL ERPOR(PRGGPK,S1€, ISTUL) TRANP17Y

¥ RETYRN TRANDLT?

g 548 IF(NDEP.NE.O) CO YO 5219 TRANP173

s RG=F(Q Q3L TRANPLTS
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=

SIGXC=SIGXO+DXBAR®TSEG TRANPL7E 22
SIGYC=SIGYD+DYRAR®TSEG TPANP1I7E =

521 TC=T0+YSEG TRANPL77

CALL NESTUNFYT,NETSUXC,YCyNDATCyXL 9 XR, YL, YU,ICF, JCF,NCF? TEANPLTE =

CHEC/Z 1F PARCEL CENTER POSITION IS OSCILLATING TRANPL7Y 5

YF 1 (KBHO1 o NE.KEHO?Y , CR. (KBHCL ¢ NE.KIHC) o OR¢ (NDTC 1, NE.NDATC) .0, TPANP1SD X

1 (NOTO1.NE.NDATO)) GC TO 626 TRANP131 3
IFCAC (L) oED1) WRITELISOUT, %) XP,YP,2P,TP,XC.¥C,yZCy TC TOANP182 =

CALL CNTRUNET,NETSU,NDATO,XG,YG,ICF,JCF,NCF) ToANP183 32

XQ=XG TPANP1BL S

Ya=YG (OANP18S 3

CALL NEST(NET,HETSU X0, YQyNGATQ,XLOyXRO,YL.O,YUO, ICF,JCFeNLF) TRANP1B6 &
CLEAR SYORED MESH AND STAATUM INOYCES TOANPLB7 5
3 NDTC1=0 TPANPIRE 2
EE NATO1=0 TRanpi1sy X
:% KBHC1=29 TREUPIOR ;&é
= KRHOL=0 TRANP1QY =
< CAANNFL WAFER CENTER POSITION ALONG AOPPPGIATE ZELL ROUNLARY TRANP1GZ 3
" $PE=2.%72S TRAMO193
IF{ tARSEXLO-XR) o GT o SPE) LAND, (BBS(XRO-XL) 4 GToSPEY: GD TO 616 TPANPIGL 3

UNAR=0, TRANP19S 3

= CALL GETOAE VSUM.ZOF,KBFA,KRHR,KDATO,LTTM,VRARC, KBIiF, NOATF,LYIMF) TRANP1Gr 23
IFCARS(UBARE) JLEAISAVIAR) GO TO %07 TPANPII7 =

% VEaR=VRARC TCANPIYS &
§ NNDATO=NDATC TRANF 490 &
GO TC %07 TRANP20O =

6516 IF((ABSIYLO=Y!1).GT.SPE)AND. (ABS(Y10=7L ) GT.SPE)D TUANP2AL B

1CALL ERROR(PROGPY, 620, ISGUT) TRANP202 3

yRAR:G, TIANP203 &

CALL GETDA( USYUM,ZAF,kPHL, KBHA,NDATG,L TTH,UBARC, XBHF, NDATF,L LIMF) TRANF204 =

IF (ARQR(UBALC) JLE.ART(LFAM ) GO TO %07 TPANP2OE I

UBaP=U3ARC yRAMZ2CE  F
HOATC=NIATL TRENP2I7 §

SC TO 407 TRANP2UE E

COMMIY¢ PREVICLS AN CURRENT ME3SH ANG STRATUM INOTCES TO SYORAGE TOANP209 ;‘%

626 NNTCL=NOAT) TOANP210 =
NDTO1=NDLTC TRANP21L  §

KBe:Ct=XPHE TRANP212 2

K5HG1=KRHO ToanP213 3

CONVE®T X0,¥Cyl5,T0,SIGXI,S:CY0, AND NDATC TO CUPPENT V.LUES TOANP214 2

roc  20=YC TRANP215 3

¥9=XC TOANP216 2

Yo=Y TeaNP217 %

TnN=1C TPANP218 g
NDATCG=NDATC TRAKP2tC 3
IF(HC (&) E0.13 WRITHE1SOUT,2) Y0,ZCyXQ,Y0,NDATU TRANP220 =
IF(NDER.NELDY 6N TC 70¢ TRANPR21 A
SIGXC=SIGXC JRANP222 3
STGYO=SIGYLC TEANP223 2

RO=RC IREAP2EG D

CHECK IF CURRENT POSITION IS OUTSIDE ATHOSPAERE TRANP22S %

708 TF{NDATU.LE.CY RO T¢ 710 TRANP226 3=

IF (KRIP.EQ.L) 60 TC 70V TRANPR2Y 2

T It DEPOSITION PLANE ¥S PESINTD OR TRANGPGPT TIMNE LIMIT IS EXHIEDEDTRANS2Z2S

c EXIT FRON TRANP, OTHERWISE RETURN TO iCP TeAuP229 ¥

IF 2¢  (70=7DEP) JLF.UPSZYO0R, 1 17INSX~(G},LELEPSTI2 GO TO 72 TNANP230 5

60 To 1046 RAMPESL

769 CONTINGE yRenpzz2  #

E
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CHECK IF TOTAL FLIGHT TIME HAS AFEN EXHAUSTEY

CARRY
710

714

IF(TO+EPSY-TNEPY 208,720,720

PARTEL CENTER BACK INTC ATAOS. IF NﬁEp fS NOT EQUAL TO ZERO
;

IF(NDEP.ED.DY GC TO T20
X0=XDw2, BEPYS, : )
YN=Y(0~-2.%¥EPS !
CALL NESTI(NET,NETSU,X0, YO,NWAYO,XL,YP,YL,YU ICF,JCF,NFF)
IFINDATO.GT .0} GO TC 720
XO=X0e4, *EPS
YO=Y0+4. 'Epg
CALL NESTINEY  NFTSU X0, YD NDATO, XL,YR,YL,YU,ICF,JC‘,NCF%
IF(NBATC.LE‘n’ CALL EPPOR(PQOGPH,YZO,ISOUT)

COMPUTE hORIZ, OISPERSINN IF NOTP IS MOT EQuAL TO Z2ERQ

720

T2%

722

36

IF(NDER,NE, 07 RETURA

P2=PYAF®S2

IFIMC(101.EQ. 1) GO TG 72%

SIGXC=2, *DORN*IIGRC

SINRYC=2,*CROSS*SIGYC ‘

GO T¢ 722

TeIP=YC-1P

DSPRTX=SIGXO/ TRIP .

TONEX=t.® ((R2/DSPRIXI* 441,73, )Y
IF{TRIPLLEL. TONEX} SICXC=DSPRTX*TONEX® (TRIF*®2) /3,
IF{TRIP,.GT.TONEX) SIGXC=DSOPTXS(TRIP*13yr2,
STGX0=SIGXO®(NONN®®{3./2.})
OSPRTY=SIGYQ/ TRIP
TONEY=4,*((Q2/DSPRTY)**11,/3,})
IF(TRIPLLELTONEY) SIGYC=OSPRTY®TONIY®(TRTF*¥2)r3,
IF(TRIP,GY.TONEY) SIGYC=DSPRTY*(TRIP®*3;/3,
SIGYO=SIGYOFECROSS**(3.72.))
SIGX0=SORT(R2+SIGX0} :
SIGYD=SORT{R2+SIGYQ)

RETURN

END

TRANDPZ3Z
TRANP234
TRANP2ZR
TPANDZIZS

YOANT237

TRANPZ3S
TRANP23Q
TRANP24LO
TRANP2L 1
TOANP2L2
TOANP24 3
TOANP2LL
TRANPILS
TOANP24E
TOANP2LT
TOANPOL
TRBNP?4L3
TRENP250
TOANP2E ]
TRAND 252
TRANP253
TRANP254

TRANP2SS

TOANP256

TPANP257 '

TRAMNPZER
TRANP2SG
TRAMNP2L0
TRANP291
TPANP26 2
TRANPZE3
TCANP264
TOANP26S

TRAN®266
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